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PREFACE TO THE AMERICAN EDITION 

I have gladly consented to the publication of this transla- 
tion of my '' Economy and Technique of Learning," because 
the ponograph will be made accessible to a larger number 
of readers. 

Experimental psychology and the most important field 
where it finds practical application, — that is, experimental 
pedagogy, — are based upon the product of the combined 
efforts of students of psychology and pedagogy in the United 
States and in Germany; it may indeed be said that these 
sciences have been created by the two nations. So firmly am 
I convinced of this community of interest and of endeavor 
that in all of my writing I constantly keep the American 
reader in mind. Much wider in scope than the ''exchange of 
professors" between these two countries have been this con- 
tinuous interchange of scientific ideas and this mutual inspi- 
ration which have been going on these many years. 

In both countries, too, there is a deep-rooted conviction 
that the most important problems of the science of educa- 
tion can be solved only by an appeal to experimental psychol- 
ogy, and by an application of the methods of psychology to 
the problems of pedagogy. 

The more then must one deplore the fact that until recently 
ejq)erimental psychology has devised no means by which the 
pupil's daily tasks of learning in all its various forms may be 
accomplished more readily. The efforts which had hitherto 
been made to facilitate the work of learning were limited 
either to the old, and harmful, custom of transforming the 
memorial material into verse and then memorizing the verse 
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mechanically, or to the employment of other mnemonic de- 
vices. But nmemonics admits of only a very limited application 
both in the affairs of daily life and in the work of the school- 
room; and since it burdens the memory with a mass of arti- 
ficial auxiliary ideas, it really increases instead of diminish- 
ing the work of memory. Moreover, the discovery and 
employment of mnemonic aids demands a degree of ingenuity 
which is not possessed by every child. 

The increased demands of the present age require children 
to master a much greater body of knowledge than was deemed 
necessary in former generations. This condition has given 
rise to the problem as to the best means of avoiding over- 
burdening the pupil, which is an inevitable result of his 
increased tasks. This difficult problem can not be solved by 
eliminating important subjects from the curriculimi; it can 
be solved only by devising improvements in methods of 
learning and in methods of teaching which shall be psycho- 
logically sound. 

It is the aim of the present monograph to meet this urgent 
demand for methods of learning which shall be psychologically 
most appropriate, and which shall embrace all of the different 
kinds of learning. It begins with methodical observation as 
the basis of all memorial work. It seeks to develop rules for 
systematic observation. It discusses the most favorable sub- 
jective and objective conditions for mechanical memoriza- 
tion; and it endeavors to establish at least a few of the car- 
dinal points for the retention of logical associations, — a 
process whose nature is still imperfectiy known. Our present 
knowledge of the economy and technique of learning is still 
in need of being supplemented by practical instructions as 
to how best to master the various concrete tasks with which 
the pupil is daily concerned. 

Such directions dealing with the retention of concrete 
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material, with the learning of foreign vocabularies, of names 
and dates, of poems and prose selections, I hope to publish 
in the near future; and it may be that that may also be 
made accessible to American readers. 

I desire here to eaq>ress my sincere thanks to Dr. Baird for 
undertaking the work of translating this monograph. 

E. Meumann. 



PREFACE TO THE THIRD GERMAN 

EDITION 

The e3cperimeiital investigation of memory has made sub- 
stantial progress since the second edition of this book was 
published. The pioneer work of Ebbinghaus has been sup- 
plemented by several psychologists, who have hoped by this 
means to extend our knowledge of the general basis of me^ 
morial function and to discover its laws. ' Psychiatrists and 
pathologists have made an accurate study of pathological 
disturbances of memory, which furnish a new insight into the 
functioning of normal memory. Semon, Rignano and others 
have thrown a wholly new light upon the bodily correlates of 
memorial processes; and certain of the more recent sum- 
maries which cover the whole field of memory, such as those 
of OSner and Schoeneberger, have also contributed to the 
sohitioa of our problems. 

A new edition of this book must, therefore, consist in a 
complete working over and an extensive supplementation of 
the text of the first and second editions. 

Important changes have been made in the first three 
chapters. The chief purpose which I have had in view in 
introducing the supplementations in the present edition was 
to meet the demands of a wider circle of readers. My readers 
have repeatedly expressed the desire that I should incorpo- 
rate a brief summary of the fundamentals of the general 
psychology of memory. Accordingly, I have presented in 
the opening chapters an epitome of the essential features of 
the present psychology of memory; and lest the introductory 
cfa^ters of the book should become too extended, the dis- 

iz 
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cussion of the researches in psychiatry, which was presented 
in detail in the second edition, has been condensed. As a 
result of this the book now approximates a psychology of 
memory; but, in order that the original purpose of the book 
should not be abandoned, the results of psychological experi- 
ments have, so far as possible, been considered throughout 
from the point of view of their significance for practical life 
and for the work of the school. 

The fact that the first and second editions were exhausted 
within a few years shows that educators are recognizing, 
more and more, the importance of experimental psychology 
and pedagogy for the work of the schools. Numerous com- 
munications, inquiries, suggestions, and expressions of ap- 
proval of the discussions of the first and second editions have 
come to me from teachers; and they have been so nimierous 
that I could not, unfortunately, always reply as I should 
wish. 

May the new edition win new friends for experimental psy- 
chology and pedagogy! 

£. Meumann. 

Hamburg, February, 191 2. 
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INTRODUCTION 

THE MEANING OF THE ECONOMY AND TECHNIQUE 

OF LEARNING 

The experimental treatment of the problems of psychology 
and pedagogy has furnished the modern student with a 
wealth of information which remained unknown during the 
non-experimental stages of these sciences. And this knowl- 
edge proves to be of profound practical significance in direct- 
ing the efforts of both the teacher and the pupil. Psycho- 
logical and pedagogical experimentation has given us an 
insight into the complex conditions of mental activity; and 
we are beginning to lay a secure f oimdation for the technique 
and economy of mental work. The mental processes which 
constitute the basis of the school-work of pupils are opened 
up to exact analysis; a great part of the mental work of 
cbildren which was formerly left to accidental success and 
to the instincts of the child can now be directed in a manner 
which is psychologically most appropriate. All of these are 
problems of which the older pedagogy had scarcely an ink- 
ling; and the pedagogy of the future will be enriched by a 
new sub-division of ''method'' because, in addition to 
methods of teaching, methods of learning must also be con- 
adered. Many of the investigations which are now being 
devoted to an analysis of the mental life of the child have 
not yet extended beyond the four walls of the psychological 
laboratory. Indeed, the subject-matter of the present volume 
is drawn from investigations in experimental pedagogy which 
are still far from being completed in all of their details; and 

•• • 
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this circumstance may explain why many of our inferences 
bearing upon the work of the school-room are still hypothet- 
ical in character. The reader will find, however, that we have 
drawn a distinction throughout between statement of estab- 
lished fact and statement of mere conjecture. 

The questions which will be discussed in this volume are 
concerned, in the first place, with the general principles of 
our modem doctrine of memory, and with the technique and 

-by which is meant the imprint- 



econom y of **men 
mg upon memory of any sort of material as a result of atten- 
tive perception and observation where no special effort to 
learn is present; nex t in order come the technique an d ec on- 
omy of verbaHm learning; then the economy of memory in 

generaTm^ 



)l-cliildren; the fundamental differences of 
memory-types among individuals; and, finally, a number of 
interesting miscellaneous results which have been obtained 
as a by-product of the experimental investigation of memory. 

In the traditional pedagogy we read a great deal about 
methods of teaching; but, in most cases, the pedagogical 
text-books can tell us nothing about methods of learning. 
And yet we find ourselves confronted by the very serious 
question as to whether the efficiency of school-room manage- 
ment may not be increased by systematically improving the 
pupil's procedure in the act of learning in such a fashion that 
his learning may be perfected in its technical aspects and 
accomplished more economically. This question becomes the 
more pressing in modem times because our courses of study, 
in their attempt to comply with the increasing requirements 
of practical life, are becoming more and more exacting in the 
demands which they make upon the memory tasks of school- 
children. 

In order to make this clear to the reader, we must first 
of all develop the meaning of the economy and technique of 
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learning. Ignoring for the present the fact that we may 
ipcBk of learning or imprinting upon memory in very different 
senses, we find that in every kind of memorial acquisition of 
every sort of material, in practical life or in the school-room, 
the learner must always fulfil the following conditions: 

1. In the act of learning, he must endeavor to proceed in 
the most suitable manner and in accordance with psycholog- 
ical conditions of learning, i.e.j he must fulfil those conditions 
ji learning under which the particular, present ptupose of 
bis learning can best be attained. For instance, if the aim 
di his learning be, in one case, a literal memorization of a 
poem, in a second case, a permanent retention of a concrete 
Diaterial, and in yet a third case, the association of foreign 
RTords with their equivalents or synonyms in his own language, 
this diversity of purpose brings with it a diversity in the con- 
ditions of learning under which his goal can best be attained. 
We must attempt to investigate these conditions and to make 
the learner familiar with them/ 

2. All the varieties of memorial acquisition have, however, 
certain characteristics in common because they are all me- 
nuMJal work in the broadest sense of that term ; and all memorial 
work, in tmn, is subject to certain general conditions and 
laws, which must be fulfilled if anything is to be imprinted 
permanently upon memory. These general conditions of all 
huming must also be investigated; and the learner must 
become familiar with them if he is to be able to fulfil them 
hi his act of learning. 

J. Every learner has his own peculiar individuality, and 

'It is really self-evident but since other views of the matter are 
bdd it must be mentioned that upon the point of view of the purpose 
idiich the learner seeks to attain depend all other points of view con- 
Dcming the economy of learning, even that of economy of time and 
of energy. 
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his own individual endowment; and in consequence of these 
the general conditions of learning and the means of attaining 
a special goal in learning are often modified to a considerable 
degree. From this it follows that individual variations in 
memorial work must be investigated; and each individual 
must be trained to employ his own procedure correctly. 

4. Besides these general conditions of learning, and these 
individual conditions, and these conditions which depend 
upon the purpose which the learner has in view, we must 
consider certain artifices or artificial devices which may 
facilitate the act of learning. Every technique involves 
certain artifices or tricks of skill, certain artificial aids and 
modes of procedure by means of which an end may more 
readily be attained; and the technique of mental work is no 
^ception to this general rule^It is a well-known fact that 

I /mnemonic devices are alleged to furnish an aid to memory. 

• / Hence it devolves upon a technique of learning to inquire 
V into the psychological justification and the practical utility 
•f artificial aids to memory; and ndes which are at once 
psychologically soimd and justified by the ptupose in view 
must be formulated for the employment of such devices as 
aids to memorial work. 

^ S* All of the foregoing refers to the technique of learning. 
But in addition to this we aspire to an economy of learning. 
It is the purpose of an economy of learning to enable the 
learner to secure a maximum result at a minimmn cost of 
time and of energy, and consequently to enable him to accom- 
plish his task with a minimum degree of fatigue and with a 
minimum danger of over-fatigue. 

It may be said, in smnmary, that an economy and tech* 
nique of learning endeavors to investigate not only the gen- 
eral mental conditions of learning but also those special 
mental conditions which depend upon the specific purpose 
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a particular act of learning may have been under- 
also endeavors to make these various conditions 
\ the will of the learner. It attempts to specify the 
conditions which depend upon the peculiar mental 
on of the individual learner; it investigates the 
r of taking advantage of technical aids and artifices 
ig, and of finding a psychological and a practical 
on for employing them; it aims to give the learner 
ns as to the best means of saving time and energy, 
taining the highest degree of eflSdency in remem- 
d reproducing what he has learned/ Our problem 
be said to deal with the question: What methods 
of procedure in learning are based upon a soimd 
ical, technical and economical foundation? 
s always a parallel between the subjective aspect, — 
my and technique of the work of the pupil, — and 
tive aspect, — the teacher's presentation of the ma- 
>e learned, — in so far as the pupil's procedure is de- 
by the teacher's mode of presentation. For instance, 
time the pupil acquires a given material in a visual 
rom seeing it, and at another time in an auditory 
rom hearing it, his mode of acquisition has varied 
mode of presentation; it took its start from the 
r printed text, in the former case, from the oral 
: of the teacher, in the latter case. Hence in so 
»e different external starting-points of the pupil's 
n learning constitute subjective conditions of his 
we may also speak of an economy of presenting 
:o be learned. 

ident that this way of looking at the matter consists 
regarding the subjective conditions of learning from 

iiscussion of the various meanings of economy of learning 
is referred to Appendix 11. 
2 



xviii Introduction 

the objective point of view, the mode of presentation. \ 
there are certain practical reasons which justify a separ^ 
discussion of the influence of presentation upon learning. 

It may also be noted that the experiments which deal wi 
the presentation of material contain the first beginnings oi 
new branch of pedagogy, which may be called the econor 
and technique of teaching. And it may be that the psych 
ogy of memory will furnish the means of taking the first st 
toward an accurate experimental determination of rules a 
norms of teaching. In the discussions which are to folio 
this possibility will frequentiy be indicated. 

These general statements may be illustrated in detail ] 
an observation of the memorial work of pupils. Even at i 
early age the pupil is called upon to accomplish a great varie 
of mental tasks; and we require of him a work of memo 
to which he brings but littie, if any, experience. Now, ment 
work may be done by wholly different methods; the pupi 
procedure may be exceedingly wasteful of time and energy, 
it may consist in the formation of such associations as shi 
employ his mental energies in the most advantageous manni 
For example, in memorizing a poem he may go through a sic 
and laborious process of adapting his attention to the subjei 
matter in question; or he may concentrate his attentii 
intensively from the outset. His repetitions of the po€ 
may be mechanical and barren of result; or he may ma 
every repetition contribute its quota to the memorization 
the material. He may make much or little use of the fact 
of rhjrthm; he may make much or littie use of the meani 
of the poem; he may pronoimce the words audibly, ser 
audibly or inaudibly; he may employ a rapid rate of pi 
nimciation or a slow and emphatic pronimciation; he m 
divide the poem into small sections and memorize each s 
tion independentiy, or he may read the whole poem throu 
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^ Oich time from begimung to end and memorize it as a miitary 
1 nbole; he may learn it at a single sitting, or he may devote 
I several sittings to the task, distributing the work over a 
H longer period of time and introducing pauses between the 
several sittings; his learning may be of a purely successive 
sort, or he may employ in part successive and in part simul- 
taneous and regressive associations. 

Which of these methods of learning leads most readily and 
DMst rapidly to the goal, — to fluent and errorless reproduc- 
* tioD? Which method secures the most permanent and the 
most accurate retention? Questions such as these arise in \ 
connection with every sort of memorial imprinting, — even i 
with the imprinting of concrete sensory material, whether / 
presented but once or presented repeatedly. Here again the / 
learner may proceed in an unsystematic fashion with an 
eitravagant expenditure of time and energy; or he may fu|r 
fl aO of the conditions which are necessary for a systema^c 
and effective imprinting of the material upon his conscious- 
Kss. Thus in every department of memorial function we 
iBay speek of a technique and economy of memory; and 
that is the topic which we propose to evolve, in its es^ntial 
features, in this volume. If we are to attain this end we 
nmst first discuss the f oimdation of the modem psychology 
of memory in order that, from this vantage ground, we may 
be able to throw light upon the various fimctions of memory, 
and qx)n the various sorts and cases of memorial activity for 
likh we are to formulate specific, technical rules. Then we 
AaU attempt to give the reader an insight into the experi- 
ittital investigations which have, in recent times, established 
Reconditions of the various sorts of memorial activity; and 
fcaDy we shall discuss the more important results of these 
■vestigations, and indicate their significance for the work 
t( the teacher. 
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THE PSYCHOLOGY OF LEARNING 

CHAPTER I 

A SURVEY OF THE MODERN PSYCHOLOGY OF MEMORY 

In every-day speech, memory is imderstood to mean the 
capacity to imprint and to retain perceptions and ideas and, 
as it were, to incorporate them into consciousness as a tempo- 
rary or permanent possessiofi. That such an imprinting or 
incorporation has taken place, however, is revealed to us only 
by the fact that we can subsequently recall our experiences; 
but when the same impressions recur to consciousness wq 
[ detect certain changes in our attitude and behavior, — ^a 
I . feeling of familiarity, a greater facility in re-learning, and the 
Kke. Strictly speaking then, we have an immediate knowledge 
only of the process of imprinting, on the one hand, and of 
tbe subsequent reproduction and the changed attitude on the 
other; everything that lies between these two termini com- 
pfetely escapes our direct knowledge. In so far then as we 
<n fifflited to empirical observation, the sole manifestations 
of mo^ory consist either in a reproduction or in a changed 
I^Gq)eriencing or in a modified re-leaming of what has 
Previously been experienced or learned. 

Now since reproduction must necessarily depend, in some 
<CDse, upon a retention of impressions, and ^ce our modified 
tajmdtion must be due to an after-effect of former contents 
of consciousness, memory may be briefly defined, for the 
pesent, as the capacity to retain perceptions or ideas and 
subsequently to revive them, or at least to experience after- 
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effects of their former presence in consciousness. And since 
it seems probable that an "after-effect" is only a sj>ecies of 
reproduction, the present consequences of former memorial 
activity may all be referred t o briefly as reproduction. 

Educational ps ychology regards mem ory as a deffnite f unc- 
tion and capacity which serves certain educative purposes. 
General or theoretical ps ycholop v^ on the contrary, concerns 
itself, as a rule, not with mental capacities or functions but 
only with mental processes. The mental processes which 
are fundamental to memory are, on the one hand, the im- 
printing of impressions and the forming of associations among 
ideas, and on the other hand, the reproduction or revival or 
reappearance of ideas in consciousness; between these two 
processes lies the hidden intermediate member, -the after- 
effect of former impressions or ideas, which is to be conceived 
as a latent survival of the dispositions and associations which 
were established by the original imprinting. It is important 
that association be distinguished from r eprod uction. Asso- 



ciation is the initial formation of a connection between ideas 
which are present in consciousness simultaneously or in im- 
mediate succession, or which occur at least as links in a chain 
of ideas which constitutes some sort of a imitary whole for ud. 
Reproduction, on the other hand, is the appearance of ideas 
in consciousness, or the entrance of ideas into consciousness, — 
a phenomenon which is rendered possible in most cases by a 
previously established association between these ideas and 
other ideas. In order to account for the imprinting and the 
subsequent reappearing of the idea, psychologists usually 
assume that eyexy perception or idea which comes to con* 
sciousness, even if only once, leaves behind it a trace or 
after-effect. And since this residuum has to do with subse- 
quent revival it is called a disposition to revival. The terra 
disposition has a dual significance here. It indicates that the 
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tends to recur to consciousness through the aid of other 
;, or even m consequence .ofits. own. ^nergyj but it also 
atc s that ^v^r y revival of an idea is facilitated by impres- 
; and by Qth^r'B^isr ^ 

16 doctrine of memory and of its origin in the association 
reproduction of ideas has undergone a considerable change 
odem psychology. The significance of memory has been 
itially broadened and extended; and attempts have been 
e to distinguish memory more accurately from cognate 
tal processes. 

lie extension of the meaning of memory takes its origin 
I an endeavor, in itself perfectly justified, to bring the 
lomenon as manifested by man, into relation with a group 
dated phenomena which occur elsewhere in nature. It 
been hoped by this means to bring memory more nearly 
lin the range of our comprehension, and especially to 
UHistrate the organic basis of memory dispositions. Thus 
[diysiologists Hering, in i860, and Hensen, in 1877, 
anpted to show^£Eal"^'memory is a universal property of 
anic matter." This view was extended by Haeckel, Forel 
I Mach, and more recently in a comprehensive volume by 
hud Semon.' Semon calls the mempry processes in general 
inemic" processes; and organic memory he calls mneme, 
torn the Greek (i.o^(it), memory. This extension of the 
ttiog of memory receives its support from the fact that 
iy process or activity which has once occurred in organ- 
i matter, — ^in nerve, in musde,%or even in simple cell or 
poups of cells, — leaves behind it a disposition or after- 
ct as a result of which the same activity, on being repeated, 
4Xomplished more easily and with a lesser expenditure of 
rgy, and also in somewhat modified form. This survival 
the dispositional after-effects of every activity is also the 
' See Bibliography at the end of this volume. 
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basis of all of the effects which result from practice; and thus 
memory is brought into relation with all of the phenomena 
of practice. Now, it seems probable that the basis of all 
memory processes, in human as well as in animal conscious- 
ness, is to be sought in the physical phenomenon that former 
impressions and ideas, — or more strictly speaking, the physi- 
cal paraUels of these mental processes, — do leave behind them 
such a disposition to a more ready reciurence. There is no 
doubt that in this respect the himian function of memory 
suggests characteristics which are conmion to all organic 
matter. But it is only to this rudimentary and general basis 
of memory in parallel bodily processes that we can apply 
this extended meaning of memory; and such a procedure 
does not help us in the slightest degree to understand the 
origin or nature of memory as a mental process. We must 
not lose sight of the fact that the survival of these enduring 
dispositions of impressions becomes comprehensible to us only 
when we assume that material modifications, of a temporary 
or permanent sort, take place in a substance which itself 
persists throughout; and that these modifications subse- 
quently facilitate the recurrence of the activity to which 
they owe their existence. 

Dispositions, in this sense of a permanent modification of 
an organ, do not exist in the domain of consciousness; nor 
can we speak, in any such sense, of mental or psychical dispo- 
sitions. When a muscle or a group of muscles has made a 
particular movement a great many times, there ensues a 
muscular change which is continuously present as a persistent 
modification of the muscle-substance — a modification of its 
mass, of its structure, or of its chemical or molecular consti- 
tution. And these modifications constitute the basis of the 
muscle's subsequent capacity to accomplish the same activity 
in a more easy fashion. A somewhat analogous state of affairs 
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must be assumed for nerve-substance, and especially for the 
oerve-cells of the cerebral cortex, to which we ascribe those 
oeural processes which run parallel with the processes of con- 
sciousness. But we find nothing in the domain of conscious- 
tiess which is in any way a coimter-part of this permanent 
DEiodification of nerve-substance. So far as the phenomena 
di consciousness are concerned, we see only the results or the 
effects of the repetition of an activity or an impression, — for 
instance, we see simply the reproduction or the facilitated 
acquisition of the impression. We do not find any permanent 
modification of consciousness itself which can serve as a 
basb for this resultant of former activity. From this it fol- 
lowSy firstly, that' we qa^ot j^peak of psychical dispositions 
in the same sense in which we speak of ph3rsical dispositions. 
F^cbical dispositions must consist solely in the fact that 
inental processes run their course differently as a result of 
npeated recurrence. A second consequence is that, in so 
Ear as their bodily aspect is concerned^ it becomes possible 
to eqdam the phenomena of practice, — ^and the processes of 
BiraiQry are phenomensTbfpractice, — ^by referring them back 
tojt more general physiologioJ principle. So far as their 
Biental aspect is concerned, on the contrary, such a tracing 
back of the processes of practice and memory to more general 
phenomena is impossible. They are rather to be regarded as 
ilttmate facts; and we can only establish them as facts. 

A second extension of the concept of memory is concerned . 
dth the mental aspect of memorial phenomena. This extenvt '^ 
ion owes its origin to pathology and psychiatry (the inves- 
jgatioii of the pathological conditions of mental life) ; it is 
ntcresting to note, however, that it was anticipated by the 
^rench philosopher Malebranche. It has been observed that 
Jl memory training ha s a tw ofold fiffecL: a general or func- 
effect, which is to be regarded as essentially a phe- 
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nomenon of practice; and a special effect, which has to do 
with the content or material which is remembered. Kraepelin 
refers to this as a distinction between general memory and 
special memory/ Whenever we train the memory with any 
sort of material we bring about a twofold result: J. The 
material or content is imprinted upon our consciousness^ and 
is thereby rendered capable of being subsequently repro- 
duced; or in other words, by means of the activity of memory 
we acquire knowledge, a stock of particular ideas whose per- 
manence of retention is proportionate to the thoroughness of 
their imprinting. 2. But we also train the memory itself, i. e., 
our general retentive and reproductive capacity is strength- 
ened and improved by every act of memory. In this regard, 
also, the whole activity of memory appears as a phenomenon 
of practice, as it does in regard to memorial traces or dispo- 
sitions. But our general capacity to retain and to reproduce 
also depends, in turn, upon the development of other fimc- 
tions of consciousness, especially upon the concentration and 
persistence of attention, the effort of will, the emotional con- 
dition and the like.' 

Thus in training the memory we always develop all of these 
other formal capacities of mind as well; and hence in exer- 
cising the memory we derive an advantage not only in the 
direction of an acquisition of knowledge but also in the direc- 
tion of an improvement of all of the general functions which 
are active in the work of memory and which make memory 
possible. It was this twofold fimction of memory which led 
to a distinction between general and special memory. This 

'E. Kraepelih, Der psychologische Versuch in der Psychiatric, 
Psychologische Arbeiien, I., 1894, 48. 

^ Cf . Ebert und Meumann, Ueber einige Gnindfragen der Psychol- 
ogie der Uebungsphanomene im Bereiche des Gedachtnisses, Archiv 
/. d. gesamU Psychol. IV., 1904, 2o8ff. 
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distinction, however, is by no means free from objection 
because the concept of a general memory is a sheer logical 
abstraction. As a matter of fact, we have no general memory, 
but only a number of special memories; and the term ^'gen- 
eral memory" has had its origin a. in the fact that every 
ezerdse of memory has this formal and general effect, that we 
develop it in all of its formal aspects, not only its capacity 
to acquire practice-dispositions in the domain of intellect, but 
also its capacity to set attention and will to work in the service 
of memory, b. But another fact has given rise to the con- 
cept of a general memory, — the fact that the training of each 
special memory is not confined to the special memory which 
is trained, but that all the other memories which are qualita- 
tively similar or related to this special memory are trained as 
a result of its training. 

The fact that related functions of memory are influenced 
by each other's training in proportion to the intimacy of their 
idation is our chief justification for speaking of phenomena 
of general practice in the domain of memory. The overlapping 
of training to related functions, however, is not a sufficient 
justification for assuming the existence of a general memory. 
1a short, the concept of a general memory must, in my opin- 
* ion, give place to the twofold concept i. that all memory 
^ndmng, besides its acquisition of content, also brings with 
ft the cultivation of certain general f imctions which co-operate 
^ an memorial acquisition; and 2. that each member of a 
gnnq) of special memories which are related to one another 
shares in the profits which are derived from the training of 
any member of the group.' Of more importance than this 
Gtteosion of the meaning of memory are the attempts which 
have been made to define more accurately the nature of me- 

' This latter phenomenon was pointed out by Ebert and Meumann, 
Of. cU. aoo. 
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morial processes themselves. Modem psychology has modifie< 
the old view that memory consists in a retention and reviva 
of ideas. It is not true that memory is simply a revival a 
old ideas, and that imagination differs from memory in thai 
the former transforms ideas and re-combines them in novel anc 
original forms. Every-day experience, no less than psycho 
logical investigation, shows us that memory also transfomu 
ideas. 

In the first place, our recollection of former experiences vi 
invariably and necessarily of a more or less fragmentar} 
character; and, in the second place, lacunae in our remem- 
brances are filled, in involuntary fashion, either by our cu& 
tomary associations rushing in and fusing with our fragmen 
tary ideas, or by our function of judgment adding its quoti 
to the remembered data. In this way, using parts of reall] 
remembered ideas, we build up a mosaic picture of the whob 
experience which we seem to remember. Rodenwaldt inves 
tigated the memories of a number of adults, employing a4 
his material a picture of an infant in a cradle. The majoritj 
of his observers "remembered" that the color of the cradh 
was brown although it really was a conspicuous blue in th( 
picture. Such falsifications of memory are products of the 
fusion of habitual associations. Since the wooden cradles 
which we ordinarily see are brown and not blue, the idea oi 
the brown color comes in to supplement our memory of the 
picture of the cradle, and fuses with it if we have forgotten 
the real colon The second sort of transformation of oui 
remembrances, which is a product of judgment, occun 
especially in those cases where our perception tiuns out to 
have been of a fragmentary sort. In such cases we always 
endeavor by means of the function of judgment to eke out 
a picture of the complete details of the experience, and to 
combine the various components to form such a complete 
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context as shall seem most probable. In combinations such 
as these it H extremely difficult to make a clear distinction 
between what is remembered and what is contributed by 
imagination and judgment because these parts blend together 
to form a imitary whole for consciousness. Striking illus- 
trations of this phenomenon are found in errors of testimony, 
which will be described in the fourth chapter. This process 
has not yet been sufficiently investigated by psychology. 
We may call it memorial assimilation; it is wholly analogous 
with perceptual assimilation which is a much more familiar 
phenomenon. For even in perception we continually supple- 
ment the sensory impressions of the moment by customary 
ideas which the former arouse, and which seek to fuse with 
them. 

But memorial contents undergo other transformations. 
They enter into fusions with one another, especially in cases 
where two groups of ideas closely resemble each other. I 
have frequently observed that my memory-images of pictiures 
by certain noted painters who deal with similar subjects, for 
instance paintings by Jordaens and Rubens, fuse so com- 
plfftely with one another that I wholly fail to hold them apart 
in«.tiioughL And then my remembrance of a particular 
pilnfag by Rubens sometimes becomes a composite of the 
memoiy-images of the picture in question and of a similar 
picture by Jordaens. Phenomena of this sort frequently 
occur in my experience. In general, it is remembrances of 
similar impressions which combine with one another in this 
fashion. Tims our mental images of cities, of mountain 
landscapes, of similar faces of acquaintances frequently fuse 
without our being aware of the blending until we find an 
i^ipOTtunity to compare the remembrance with the original.' 

' These memorial fusions of similar impressions were revealed in 
ftrfting fashion in Ranschburg's investigation of the immediate reten- 
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This mutability of memory-images is inherent in the very 
nature of memorial processes themselves. Only in very excep- 
tional cases are our memory-images mere revivals of single 
perceptions. They are, as a rule, revivals of a multitude of 
perceptions which tnay have been widely different from one 
another. Hence our idea of any given object must have come 
about by a fusion of various perceptions with their several 
memory-images. Even when I have an idea of a particular 
thing, — of a personal acquaintance, for instance, — this idea 
is the revival of numerous particular perceptions in which 
my acquaintance was seen from different points of view, imder 
different conditions of illuminaticm, in different dress, with 
different facial expressions, with different movements, with 
different vocal expressions, etc. Indeed, even in those cases 
where I have seen a man or a landscape but once, the percep- 
tion consists of a great variety of details of perception whose 
contents differ. Out of these the memory-image is built up 
by a process of fusion. And it is for this reason that memory- 
images can never be simple copies of things; their contents 
must be the product of a certain transformation or free com- 
bination of several particular remembrances or perceptions. 
Even those things which have been committed to memory are 
al¥rays acquired as the result of a number of acts of learning; 
and in each act of learning the idea of the thing imdergoes a 
change. Hence here, too, the idea is the product of a fusion 
of various impressions. 

Finally, our interpretations of phenomena and their emo- 
tional values contribute to the formation of memory-images, 
in that they select certain of the perceived and the remem- 
bered elements. This selective activity not only differs from 

tion of numbers. P. Ranschburg, Ueber die Bedeutung der Aehnlich- 
keit beim Erlernen, Behalten und bei der Reproduktion, Journal /. 
Psychol, u, Neurol. V., 1905, 93-127. 
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individual to individual, but even in the same individual it 
varies with the progress of his development and of his knowl- 
edge. Thus it comes about that an idea depicts not merely 
a thing but also my reflection about the thing. Our inter- 
pretation of objects, our practical or theoretical evaluations 
of objects play a part in the formation of our complex ideas 
without our making any intentional contribution. Finally, 
many ideas are not mere copies of particular objects; they 
relate to whole groups or classes of objects which are repre- 
sented or symbolized by them in consciousness. In such cases 
many objects, which may be of wholly different sorts, are rep- 
resented by a single particular idea or by the parts of a partic- 
ular idea; and by this means the idea acquires ''representa- 
tive universality." f 

This view of the nature of the idea, which we owe to experi- 
moital investigation, is wholly different from the muve view 
of the older psychology which regarded ideas simply as copies 
of particular things. It follows that an idea is not a simple 
revival of a definitely perceived thing but is always the 
product of many perceptions and of their subjective elabor- 
ation by the percdver. Hence every memory-image repre- 
sents a greater or lesser degree of subjective transformation and 
free combination of impressions derived from perception. 
Ai^Iied to memory this means that memorial activity does 
iK>t consist in a simple revival of ideas of a former object; but 
that in every reproduction of an idea, memory is always influ- 
enced b^ numerousJoraiCTperceptions^ ''>Y.J°I^?? remem- 
brances,and by a subjective3aboratipi]t of former impressions. 
rom this it may be inferred that particular memory-ideas 
cannot be traced back to particular dispositions in any such 
bshion as to make each memorially imprinted idea correspond 
to a single, definite disposition; on the contrary, numerous 
traces or after-effects or dispositions of former impressions. 
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12 The Psychology of Learning 

ideas, and the like co-operate in every reproduction of an 
idea. Of course, this nature of the memory-idea renders 
untenable the naive view of certain psychologists, according 
to whom particular ideas have their seat in particular nerve- 
cells of the cerebral cortex. Such a complex functional process 
as the physiological correlate or correlates of an idea caimot 
take place in a single nerve-element. 

It is evident that our envisagement of the idea itself has 
been profoundly modified by modem psychology. Thus we 
know that any illustration such as V, V% V, etc., which 
represents the successive appearances of an idea in conscious- 
ness by means of a series of mathematical symbols is a purely 
schematic representation, because ideas are by no means such 
clear-cut and sharply defined structures as these symbols 
might lead one to suppose.' 

We know too that in their successive recurrences to con- 
sciousness ideas appear in changed form. Every idea is com- 
posed of a greater or lesser number of partial ideas; and now 
one, now another of the components stands out more prom* 
inently in consciousness, as a residt of the context in which 
it appears, or of the direction in which the attention is tinned, 
or of the emotion which dominates us at the moment. Hence 
the manner in which the same idea comes to consciousness 
varies from time to time. The pattern of these changes is 
not to be envisaged in the form of clear-cut units arranged as 
a series of discrete terms, such as is represented by the schema 
V, V% V*, etc.; ideas are of a fluid character, and we fre- 
quently find that there is a constant transition from one into 
another. It is only when the course of thought changes 
abruptly, or when new impressions force their way into | 

' The whole Herbartian doctrine of association and reproduction is 
based upon schematic sanations of clearly demarcated ideas; no such 
ideas are ever found in the realm of reality. 
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consciousness, or when something ^'occurs" to us that ideas 
or groups of ideas possess this characteristic of sharp demar- 
cation from the other ideas which dominated us at the mo- 
ment of interruption. But that does not happen in ordinary 
cases of recollecting and imagining; here the stream of ideas 
continually pass over into one another, as we shall see in 
greater detail later. — 

Even more complete than the transformation in our mean- 
ing of the idea has been the transformation which modern 
psychology has made in the meaning of laws of association 
and reproduction, — that is, the laws which govern the appear- 
ing, the combining, and the recalling of ideas, — ^which were 
regarded as the essential basis of memory. Attempts have 
beoi made to reduce the number of the laws of association 
by tracing them all back to a single fundamental law; and 
the meaning of the term has itself been modified in that the 
laws no longer refer to inter-connections between discrete and 
sharply demarcated ideas, but to the phenomena which 
constitute the fundamental basis of these inter-connections, 
that is, to the establishment of dispositions to revival. The 
older psychology assumed that memorial activity is to be 
explained by means of laws of association. These laws have 
prevailed in psychology for upwards of two thousand years; 
but experimental investigation has shown, in recent years, 
that but slight importance attaches to them. The laws were 
fomiulated by Aristotle; and they were retained intact by 
the mediaeval philosophers. At the beginning of modem 
philosophy we find them again in the systems of Hobbes and 
of Locke. TTiey were developed in detail by Hume, and they 
constituted a dogma of the English School of Association 
Psychologists. Since Hume these laws have usually been 
^.^; ionnulated as follows: Ideas enter into association with one 

UK^ther /. when they are contiguous in space or in time, 
8 
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(law of spatial or temporal contiguity); 2. when the 
resemble one another, (law of similarity) ; j. when they ax 
in contrast with one another, (law of contrast) ; and 4. whe 
they stand in the relation of cause and effect, (law of caud 
and effect). The law of cause and effect is now regarded a 
superfluous; and the law of contrast is held to be but a speds 
case of the law of similarity because similar ideas are always 
in some degree, different or in contrast. The law of similarity 
is usually reduced to the law of contiguity because whei 
similar ideas are similar by reason of the presence of commca 
components in each, an apparent reproduction by similarit; 
may be due to the fact that the common components of tlM 
two ideas constitute a bridge by means of which conscious 
ness passes over from one to the other. But these conunor 
components are associated, by contiguity, with the otha 
components of each idea. Hence, as a matter of fact, wi 
have reproduction by similarity only in so far as result is 
concerned; from the point of view of process, it is a repro- 
duction by contiguity. 

Of all these laws of association only that of contiguity b 
admitted by most modem psychologists; but it is easy to 
show that this law too is wholly inadequate. The law states 
: that ideas enter into association as a result of their having 
I been in consciousness simultaneously or in inunediate suc- 
l cession. Now it may readily be shown that all ideas which 
jwere present in consciousness simultaneously or in immedi- 
ate succession, do not, by any means, become associated and 
;do not subsequently reproduce one another. After seeing a 
/ painting or a landscape I am far from being able to reproduce 
their complete details, although all of these details were pic* 
tured upon my retina and were present simidtaneously id 
my consciousness. This simple illustration shows that the 
law of contiguity is inadequate. It is evident that othei 
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causes must co-operate in order to make sunultandty in 
consdousness effective in bringing about an association of 
ideas. Instead of the old laws of association, experimental 
psychology demonstrates the special conditions under which 
the association and reproduction of ideas take place. In our 
investigations of memory we discover the exact conditions 
of association; and in the reproductions to which we have 
recourse as a test of retention we discover the exact Conditions 
of reproduction. These experiments enable us to formulate 
new laws of association and reproduction which specify these 
conditions. 

A statement of these conditions and laws must include 
three factors: 

I. The conditions of imprinting and associating the con- 
tents of consdousness, or the establishment of dispositions. 
These are the conditions of assodation in the narrower sense. 
Both of these phenomena, — the formation of dispositions to 
a subsequent revival of ideas, and the connecting of an idea 
with other contents of consdousness, — may be designated by 
a sin^ term: the combining capadty or the assodative 
valence of the contents of consdousness. 

n. The conditions of revival of mental processes, or the 
oomii^ into operation of the dispositions. These are the 
ocmditions of reproduction in the narrower sense. 

in. The conditions of forgetting, or the gradual fading of 
ideas and the breaking down of assodations and the cessation 
of operation of dispositions. 

The first and the second of these conditions may be brack- 
eted together as conditions of retention; and they may be 
set over against the third, which concerns the conditions of 
foigetting. 

L The fundamental conditions of assodation in the narrow 
sense are to be found /. in the temporal factors which come 
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into operation in association; it was chiefly these which the 
old law of contiguity attempted to specify. The temporal 
factors of association are reducible to three: a. Every men- 
tal process must have a certain minimal duration in conscious- 
nesSy if it is to establish a disposition to revival or an asso- 
ciation with other contents of consciousness. We sometimes 
fail to retain fleeting impressions in memory because of thdr 
momentary character, h. Every mental process must reciir to 
consciousness a certain number of times if security of retention 
is to be attained. Impressions which have been present to 
consciousness but once are, in many cases, wholly forgottra 
unless they made a strong appeal to the attention or to the 
feelings, c. The rhjrthmic recurrence of impressions and 
ideas tends to reinforce their retention. When words or 
tones are repeated in rhjrthm they are much more diu-ably 
imprinted upon consciousness. These three conditions of 
association also constitute three fundamental conditions for 
increasing the permanence of associations and the valence or 
strength of dispositions because the longer a mental process 
is present in consciousness, and the more frequently and the 
more rhythmically it returns to consciousness, the more 
intensive is its effect upon memory. 

2. A second group of conditions of association is the 
product of the part played by attention in the processes of 
consciousness. The direction of our attention to any content 
of consciousness endows that content with a greater associa- 
tive capacity or valence. The well-known fact that attention 
is a significant factor in associative learning is due chiefly to 
this phenomenon. 

J. A third group of conditions of association is due to tbe 
influence of the feelings; here too is to be included the influ- 
ence of the organic sensations which originate in the internal; 
organs of the body and which are intimately connected witbl 
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ings. Every experience which was attended by more 
ntensive feeling or emotion becomes ipso facto endowed 
^aterassficiative power. It is a familiar fact that occur- 
^hich were intensively tinged with emotion are remem- 
nore readily and in more complete detail; a single 
tent idea, — for instance, some person who was con- 
in such an occiurence, — ^may suffice to recall the 
>ccurrence to consciousness. In the domain of intel- 
wever, our feelings manifest themselves chiefly in the 
I our ^'interest" in certain matters; and interest is 
the most fundamental conditions of impression and 
ion. The extraordinary significance which attaches to 
in the imprinting of impressions and ideas upon the 
the child has always been a matter of prime importance 
gogy. Nagy has recently called attention to the sig- 
e of interest in the memorial work of children.' 
second and the third conditions are also significant 
easing and reinforcing associations. The assodative" 
)X valence of a content of consciousness increases with 
I of attention devoted to it, and with increase of 
I or interest aroused by it. There are, however, certain 
I conditions of internal excitation which constitute an 
m, to this rule. When the concentration of attention 
intensity of emotion exceed a certain limit they may 
x>ut a decrease of associative capacity; indeed they 
^e rise to a complete inhibition of association. It 
robable that in such cases the extraordinary degree of 
excitation consimies an excess of psycho-physical en- 
[lich is withdrawn from the intellectual processes. In 
pathology those groups of ideas which are accompanied 
isive emotions and are, at the same time, consolidated 

ilaus Nagy, Die EtUwickdung des ItUeresses der Kinder} 
Otto Nemnich, 191 3. 
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into groups by the attendant emotion have come to be callec 
emotionally toned complexes of ideas, or more briefly " com 
plexes.'* (Jung, Ricklini Bleuler, Freud and others.) Thai 
is, the component ideas of any experience which aroused ou] 
emotion intensively are consolidated by the emotion into a 
single idea-complex which now may itself acquire a special 
significance for consciousness. Occurrences which are accom- 
panied by intensive emotions of impleasantness are especiall> 
prone to form such indissoluble complexes. Our remembrance 
of a place where we had an especially impleasant experience, 
or of a person with whom we had a particularly unpleasant 
altercation may constitute such a complex. As soon as an> 
fleeting thought of this place or of this person comes to con- 
sciousness the whole impleasant memory-complex tends to 
force itself into consciousness. And under certain circum- 
stances the impleasantness which attaches to such an event 
may become so intensive as to be intolerable. Pathological 
"suppressions" may then ensue, — that is, we suppress our 
remembrance of the event which may now disappear so 
completely from consciousness that we can no longer remem- 
ber the complex. The doctrine of the "suppression" of un- 
pleasant memory-complexes constitutes an exceedingly impor- 
tant phase of modem pathology, especially in hysteria. This 
doctrine assimies that suppression gives rise to various sorts 
of pathological s3nnptoms; it seems as though the emotion, 
when forcibly suppressed, were seeking to discharge itself in 
some other fashion.' 
The topics which we have discussed from these last three 

'An excellent summary of the much disputed Freudian theories 
appears in A. Kronfeld's monograph " Ueher die psychologischen The- 
orien Freuds und verwandte Anschauungen,** Leipzig, 191 2. This mon- 
ograph may be found in the Arckiv fiir die gesamte Psychologies XXII., 
191 3, X30-348. 
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points of view constitute groups of memorial conditions 
because temporal relations, attentioui emotion and interest 
aie themselves complex phenomena; and they may exerdse 
their influence upon association in very different ways. But 
a detailed discussion of this topic would carry us too far 
a6eld into the general psychology of memory and its special 
problems. 

All of these conditions of association may function for one 
another, either wholly or in part, in a vicarious or surrogate 
bshkm; and this is exceedingly important for the economy 
and technique of memory. For instance, the fleeting and 
DKHoentary character of an impression may be compensated, 
ui party by increased concentration of attention; frequency 
of repetition, intensity of emotional accompaniment and con- 
centration of attention are, to some extent, mutually equiv- 
^t and interchangeable factors. 

n. The special conditions of reproduction in the narrower 
sense may also be sub-divided into two chief groups: 

^ Subsequent reproductions or revivals of contents of 
c^^nadousness depend, of course, upon all of the factors 
^iuch contributed to the formation of associations. Hence 
^ three of the conditions of association which we have 
^lescribed are also conditions of reproduction. Every former 
^ssodation into which an idea has entered endows the idea 
with a tendency to reproduction. These tendencies are of 
^ sorts: a. When an idea enters into associative connection 
^ other ideas its own tendency to reproduction is increased 
l^ecaase each of its associates may now recall it to consdous- 
**e». This we may call a passive reproduction tendency. 
'• b forming associations with other ideas an idea acquires a 
^ency to recall its associates to consciousness. This may 
I* called an a ctive rep roduction tendency. No explanation 
^ the appearance of an idea m'consciousness in any partic- 
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ular case can be adequate unless both sorts of reproduction 
tendency are taken into consideration. 

Every idea may enter into numerous associations with 
other ideas; and these associations may differ in strength 
and stability. Hence in explaining any particular case of 
reproduction we must consider both the sum of reproduction 
tendencies possessed by an idea, and the manner in which 
these tendencies co-operate with one another. The com- 
bined action of reproduction tendencies depends, in part, upon 
their content, and in part upon their intensity or strength. 
For instance, my idea of Schiller has entered into numerous 
associative connections with other ideas. On hearing the 
name Schiller I may think of his youthful adventures, of the 
storm and stress period, of classicism in poetry, of the roman- 
tic school of poets, of Schiller's relations with Goethe; I may 
think of Schiller's idealistic philosophy, of his views on aesthet- 
ics, and the Uke; I may think of such places as Weimar and 
Jena. Each of these associations constitutes a reproduction 
tendency which attaches to the name of Schiller; and accord- 
ing to the context in which the idea of Schiller comes to my 
consciousness one or other of these reproduction tendencies 
may become effective, either singly or in co-operation with 
other tendencies. Which of these tendencies shall become 
effective in a given case depends upon the totality of possible 
conditions of reproduction, and upon the content and th^ 
strength of the reproduction tendencies which attach to the 
name Schiller. Hence it may even happen that when I hear 
the name Schiller apart from any definite context, as is 
ordinarily the case in association experiments, so many repro- 
duction tendencies of this word may crowd into consciousness 
together that they may inhibit one another; and I may be 
unable, for a moment, to give expression to an appropriate 
idea for the very reason that the name possesses such a 
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of associations. This phenomenon of g mtual inhi- 
>f reproduction tendencies which come into operation 
neonsly is frequently observed in psychological exper- 
Matters are facilitated if we give the observer a 
lar point of view from which he is to respond by repro- 
a word when he hears the stimulus-word. For instance, 
\f ask: Where was Schiller born? Where did he meet 
? 

several reproduction tendencies of an idea may rein- 
ne ftnotber; they may inhihit-jone another; or th|^ 
ipon one another may be. ia-^Murtjreinfnrringi and in 
hibitory. In the latter case opposing tendencies may 
, giving rise to " slips of the tongue," " slips of the pen/* 
e like. In an association experiment I once responded 
stimulus-word "picture/* with the apparently mean- 
reaction-word "Riunens." This phenomenon was due 

presence of an idea-complex which possessed two 
iiction tendencies. A short time before I had been 
d in a dispute with an acquaintance regarding the 
[Rahmen) of a painting by Rubens, — ^which was to me 
sing. The remembrance of this incident made itself 

two reproduction tendencies, — a tendency to repro- 
le word Rahmen and the word Rubens, and this mixed 
cy gave rise to the reproduction of the word " Riunens." 
L second group of conditions of reproduction includes 
Lsses, both of which are characterized by the fact that 
re not due to the operation of former associations. A 
rror of the older psychology of memory consisted in 
ing that ideas can return to consciousness only in 
uence of their associations. It is now known that this 
. untenable because, on the one hand, the reproduction 
articular Wea in a particular case is due not to pre- 
' acquired associations but quite as much to factors 
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which have to do with the present state of consciou 
and, on the other hand, we may in certain instances ol 
the operation of a wholly different set of conditions of ] 
duction which render possible the appearance in cons< 
ness of '* detached" or Jreisteigende ideas. The former 
of conditions may be referred to as conditions which ha 
do with constellations and with the state of consdou 
Here are to be included those conditions of reprodi 
which are due to the momentary state of the individua 
to the momentary constellation or composition of cons< 
ness. The latter class of conditions may be designat 
inducing or actualizing conditions in order to distin 
them from previous associations. The modern psych 
of memory contains numerous references to these non 
dative conditions of reproduction, but their nature i< 
obscure. 

a. What particular idea shall appear in consdousne 
any particular case is a matter which is not determined j 
by the assodative connections possessed by the ideas > 
are present at the moment; quite as much influence is ex 
by the general condition of the individual, his freshne 
fatigue, the fact that he is well-disposed or ill-disposed 
total group of impressions and ideas which are clear 
obscurely present to his consdousness, his feelings, and e 
thing else that may be designated as his consdous cons 
tion. Hence the constellation conditions of reprodu 
include, as the term indicates, the combined action of ; 
the non-associative factors which may acquire an infli 
upon reproduction at the moment when reproduction 
place; this embraces all the feelings, efforts, ideas, im 
sions, and the like, which make themselves felt at the mor 
and to these must be added the general condition of the 
vidual. The detailed investigation of these conditio! 
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eproduction is one of the future problems of psychology. At 
fcsent we are in possession of relatively few experimental 
bservations which can give us an insight into these exceed- 
^y complicated conditions of reproduction. 
h. The apparently '' free " emergence into consciousness of 
(detached) idea b a phenomenon which is equally incapable 
f being explained from former associations. And this phe- 
omenon also has not yet been sufficiently investigated; its 
Qstence, however, can not be doubted. Ideas come into 
Dnsdousness through the medium of their former assoda- 
ons, without being aroused by the dominant ideas of the 
K»nent; on the contrary, they break in upon the prevailing 
^ of ideas. The only point concerning which there can 
s any doubt is the question as to whether they are not to be 
^dained from a complicated co-operation of manifold factors 
^ association. Meanwhile it is important to describe these 
biomena, making a dear distinction between the spedfic 
iture of this phenomenon of alleged ''free" ideas and the 
^on as to whether they can be explained. These two 
"oblems are not always distinguished with suffident dear- 
iSBm psychology. \. For instance, although G. E. MiiUer has 
tablished the existence of phenomena like perseverations as 
cts, this does not prove that they constitute a special cause 
rq>roduction. These considerations will be more readily 
Klerstood if we dte the four cases in which an apparently 
% emergence of ideas can be established : perseveration, per- 
tenoe, iteration and automatic reproduction (or reproduc- 
tQ as a result of automatization). 

G. E« MiiUer employs the term perseveration to designate 
e following phenomenon: An idea upon which we have 
noentrated our attention acquires the capacity to re-enter 
nsdousness immediately thereafter and even to break in 
^ the course of ideas to which we have meanwhile directed 
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our attention, although it seems to derive no associative sup- 
port from the ideas which dominate us at the time of its re- 
entrance. For instance, words or syllables which we have 
learned in a memory experiment may subsequently force 
their way into consciousness while we are applying ourselves 
to the learning or the reciting of a wholly new group of syl- 
lables or words. Phenomena like the following are more 
familiar: After reading an unpleasant letter and retiiming 
to our work we frequently find that the remembrance of the 
letter interrupts our work; and the interruption may recur 
again and again with irresistible force. Such a remembrance 
has acquired perseverative power; it persists in consciousness 
with its reproductive tendency, and it breaks in upon our 
prevailing ideas although it is not supported by any associ- 
ative connections with them. In such cases the entrance of 
the unwelcome idea seems to be a ''free emergence/' because 
it seems to break in upon us instead of being introduced in 
an associative manner. 

I cannot here discuss the difficult problem as to whether 
such phenomena as perseveration are really incapable of 
being explained from the general laws of association. I can 
only point out that in the most of the phenomena of this 
sort which have been described it is not difficult to find an 
explanation from the general laws of association. The remem- 
brances of the unpleasant letter may have acquired their 
reproductive tendencies from the fact that the emotion and 
the mood produced by the letter, and the concomitant organic 
sensations continued to persist after I returned to my work; 
and the memory-ideas were reproduced from this low«r 
stratum of consciousness which had become intimately asso- 
ciated with the ideas of the letter. This mode of reproduc- 
tion would be possible so long as the mood persisted. The 
intrusion of syllables and words in memory e]q)eriments may 
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Kplained from the fact that the general situation has re- 
ted unchanged in the two experiments, and that the new 
bles and words contain numerous points of similarity 

the old. But however that may be, we do not wish to 
iss the causes of "free" ideas here; we can only describe 
various cases of "free emergence " as such. And in doing 
t is important to define more clearly the meaning of per- 
ration or persistence of ideas because the term has been 
ioyed to include wholly different phenomena. 

By perseveration I mean only that emergence of ideas 
h consists in the fact that shortly after an idea has dis- 
ared from consciousness it possesses the capacity to force 
ray into consciousness again, and to interrupt the pre- 
[ig course of ideas. The essential conditions for this are 
we have concentrated our attention long and intensely 
I the idea, that the idea has excited our feelings inten- 
^j and that the drciunstances which formerly brought 
t the reproduction are still, at least partially, present. 
By persistence I mean a wholly different phenomenon. It 
^ates the fact that under certain circumstances, — ^for 
nee, when we are fatigued or otherwise unfavorably 
ised in body or in mind, — our ideas and our activities 

to become repetitive and persistent because we no 
T possess sufficient energy to apprehend differences or 
act in a discriminating fashion. In experiments dealing 
the reproduction of ideas, a fatigued observer tends to 
ire a persistent form of verbal apprehension, — ^mere 
ssions of auditory ideas without meaning, — or a stereo- 
i form of verbal response, — ^rhymes or transpositions. 

The phenomenon of iteration is different from both of 
oiegoing. It designates the fact that ideas force their 
into consciousness and tend to break in upon the pre- 
ig course of ideas, which is then characterized by a 
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frequent repetition of the same ideas. It ordinarily a] 
in the form of a repeated intnision of melodies, of rh 
or even phrases or single words which persist in ''ni 
through one's mind." 

4, A fourth phenomenon of this group is the free emei 
of ideas as the result of an automatization and mechani 
of psychical and psycho-physical functions. It manife 
self most frequentiy in the motor domain, where th< 
of the automatized and mechanized fxmctions is esp< 
noticeable. At times its effects seem to be identical 
those of iteration; but it seems to be due to a wholly dif 
complex of causes. Its origin is invariably to be found 
frequent execution of activities which thereby become 
pletely automatized. For instance, certain manipulati* 
apparatus have to be repeated over and over again 
experiment. When a second experiment is undertake 
involimtarily repeat the manipulations of the former e 
ment. Similar phenomena may be observed after si 
from any activity in which facility may be acquired ; il 
conversing in French we begin a conversation in Germs 
soon find that we have involimtarily dropped back in 
use of French. 

It is to be borne in mind, however, that all of the h 
association and reproduction, as well as of the conditi 
memory in general, are probably quite as valid for 
as for intellectual processes; and hence we may spt 
motor memory and of motor reproduction. A famiUai 
tration is to be foxmd in the case of the practised p 
His fingers are able correctiy and automatically to hit 
the most appropriate fingering even for the different sci 

The terminology which is customarily employed i 
psychology of memory is not wholly free from objection 
term reproduction of ideas is misleading in that the repi 
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of an idea is not always the mere revival of a former 
Unfortimately we also employ the term reproduction 
isignate the free activity of combination which is char- 
istic of productive imagination and thinking, and which 
^ntially a matter of new combinations of ideas. And 
the purely memorial reproductions of former ideas are 
ine reproductions only in very rare instances; here, too, 
rule, the impressions and ideas derived from our former 
ience have been re-shaped and re-cast. It is incorrect 
iploy but a single term to designate all of these varieties 
nergence phenomena. Moreover, our extension of the 
dng of the term makes it impossible for us to designate 
fically the genuine recurrence of any idea where it b 
Intention and purpose to re-experience the idea in un^ 
ged form. I shall, therefore, apply the term reproduction 
to those cases of appearance of ideas where a genuine 
al of former ideas actually occiurs, and where the inten- 
to revive and not to re-combine is present My general 
^on for the entrance of ideas into consciousness will 
tfore not be the word reproduction. But when I want to 
lasize the movement aspect of ideas I shall employ the 
s "emergence" or "entrance" (or actualization) of ideas 
consciousness; and when I have in mind any sort of 
taneous activity on the part of the individual I shall 
oy the term "evoking" (calling up) of ideas, 
le meaning of laws of association has undergone a second 
ge. If the nature of memory is conceived to consist not 
me sort of a storing of ideas, 1but in the forming of dispo- 
os to their more ready revival, — or expressed more gen- 
y and more correctly, in the forming of dispositions to a 
J ready revival of everything that has ever been present 
>nsdousness, — it follows from this fundamental view that 
laws of association and reproduction are to be regarded 
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as laws which have to do with the formation and the oper 
ation of memorial dispositions. The actual fixative and re 
tentive fimction of memory must then be regarded as coD 
sisting in the establishing and reinforcing of these dispositions 
and the effect of memorial activity, — that is, the reappearanc 
of former ideas in consciousness, or the more ready revival c 
former impressions or actions, — ^is then to be conceived as 
realization or actualization of dispositions which have bee 
formed at some previous time. 

Hence all causes, conditions and laws of memorial functio 
are to be represented as causes, conditions and laws of tb 
formation of di^)ositions and of the actualization or comiii 
into operation of dispositions. The whole psychology c 
memory may then be developed in the form of a doctrine € 
the laws of the establishment and the operation of memoria 
dispositions. 

But however logical and consistent may be our presenta 
tion of a psychology of memory in terms of the formation ant 
operation of dispositions, it suffers from one serious defect 
It is, to a certain extent, a psychology of the future becaus 
the nature of these dispositions is but slightly known as yel 
The introduction of such concepts as increase of mass, modi 
fication of structure and change of molecular arrangement i 
the bodily organs concerned furnishes only a partial insigh 
into their bodily substrates. From the psychical point c 
view, memorial dispositions consist in nothing more tha 
effects of memorial functioning, — in changes which we se 
manifesting themselves in ideas and courses of ideas rathe 
than in any "substrates" of ideas. 

Having attained this clearer conception of the nature c 
dispositions we must now describe the results of the memoris 
investigations of the past in terms of the establishment an 
the functioning of dispositions; and the same mode of envis 
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; must direct our efforts in the future investigation of 
. Whenever a new result is obtained we must inquire 
it can serve to define more definitely the nature of 
deal and the psychical dispositions of memory. But 
lent state of our views concerning the nature of dis- 
s does not justify us in presenting the whole psychol- 
nemory as a theory of dispositions because we would 
onceive the dispositions as physiological substrates 
Drial fimction, — in which case our investigation would 
sformed into a physiology of memory, — or we would 
course to a vague and general conception of disposi- 
lich would include both the physical and the psychical, 
lich case our psychology of memory would amoimt 
ing more than a collection of statements concerning a 
nd indefinite word. Or we might start from the con- 
psychical dispositions, — the only legitimate concept 
purposes. From this starting-point the whole theory 
)sitions becomes identical with a psychology of mem- 
ceived and developed as a theory of ideas, combina- 
f ideas, and revivals of ideas; and we can obtain a 
Ige of the dispositions, in their psychical aspects, 
en we have determined what are thdr effects by observ- 
LS and the modified flow of ideas. 
y opinion, then, a theory of memory, association and 
ction should always be brought into relation with 
rchical effects of memorial functioning; and these 
lay always be discovered by an introspective study of 
is and their course. But meanwhile, in opposition to 
er psychology, we must never lose sight of the fact 
e nature of ideas and of their modifications is itself 
ispositional character," — that is, that they are change- 
ental processes which, under certain circumstances, 

ecur to consciousness in approximately similar or 
4 
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identical form, and that from the psychological point of view, 
memorial activity here consists simply in certain relatively 
constant changes in the psychical conditions of this revival of 
ideas. 

\ For the psychologist who seeks to avoid superfluous hypoth- 
esesy therefore, the doctrine of memory dispositions is nothii^ 
more than a theory of persistent change in the conditions 
imder which ideas may be reproduced or revived. 

It may be asked : Can we not discover the gen^^ nature of 
memory from the universal tendency of memory to form 
associations between ideas in consequence of dispositions to 
revival? Here again the only satisfactory answer must come 
from the facts of memory itself. We find that memorial 
activity tends to fuse into a unitary whole the elements, im- 
pressions or ideas which have hitherto not been united for 
consciousness. Hence memory eliminates the discrete and 
disconnected character of the particular processes of conscious- 
ness and blends them into one. The more perfectiy the 
associative fxmction does its work, the more nearly does the 
associated group of ideas become a completely imitary whole, 
and the more closely does the reproduction of such a group 
of ideas approximate a unitary state of consciousness. This 
manifests itself in the phenomenon that in a poem which has 
been thoroughly memorized we can pass directiy from any 
part to any other part. The succession of elements and the 
successive character of the associations have been eliminated; 
we have attained as complete a mastery over such a perfectly 
memorized poem as over any manifold whose parts are aB 
present to consciousness simultaneously. The poem has 
simply become a single unit for consciousness. And, in a 
series of nonsense-syllables which has been securely learned, 
we can pass over equally well from the first syllable to the 
second, from the first to the sixth, and from the first to the 
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twelfth. The successive character of the syllables has been 
i dimmated; the series of twelve has become a simultaneously 
present unit. 
And this constitutes the ultimate reason for the phenom- 
: enon that impressions and ideas which were formerly discrete 
; and isolated may now reproduce ''one another." When such 
elements as German words and their English equi valents, or 
the words of a poem^ or the syllables of a series have been so 
tlKffoughly learned that they really form a unit, it is self- 
evident that when one part of these elements appears the other 
I elements must also appear. The complete imitary content 
I of consciousness into which these securely associated elements 
[ have been fused is revived. Hence the nature of memory 
j consists in its being a formative activity which combines 
; processes of consciousness^ which formerly were isolated, into 
: a miitary state of consciousness. Hoffding expressed a Sim- 
Oar view when he designated the '' fundamental law " of asso- 
ciation as a "law of totality."' 

If we carry this conception over to the dispositions we may 
say that the function of memorial dispositions is essentially 
synthetic in aiaracter; their nature would be designated 
moie accurately If we called them imifying dispositions. We 
nu^t also describe them as fusion dispositions because in 
the psychology of tones the production of a unitary content 
&om a dose combination of elements is designated a psychical 
Alston, where the elements constitute a new imitary state, it is 
true, but still they persist as relatively independent elements, 
-^or instance, the tones in a chord. 

in. There is in a certain sense an opposition between the 

conditions and laws of forgetting and the conditions and laws 

of retention; the two are to be conceived somewhat as inverse 

or reciprocal processes. The laws of forgetting have been sub- 

*H. Hoffding, Psychology (trans.), 1892, 159. 
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mitted to experimental investigation within recent ; 
special efforts have been made to determine and to r 
to definite laws the progress of forgetting with the laj 
time.' It has been foxmd that immediately after the ; 
learning, the progress of forgetting is rapid, but thereai 
gradually becomes slower and slower. Short series of 
are forgotten more rapidly than longer series; long stan 
poetry are remembered better than short stanzas, all 
conditions being equal. Efficiency of retention is imp 
by practice in learning and reproducing. 

The phenomena of forgetting may be brought into re 
with the psychology of dispositions. It would be cone 
that memorial dispositions gradually decrease in intensi 
valence, losing their power to bring about reproduction 
finally become "latent." This means that their effecti\ 
is finally to be conceived as being so slight that one a 
longer be sure that they still exist, — ^because we must 
lose sight of the fact that they manifest their existence 
by their capacity to revive ideas. Now since, theoreti 
complete forgetting does not take place until an infinitely 
interval of time has elapsed we must assiune that a me 
disposition, when once established, never wholly perishc 
only becomes infinitely weak, — that is, its effectiveness i 
exists only in latent form. 

But it must be admitted that a dispositional psycholc 
memory is exceedingly open to question. In the first ph 
brings with it the danger of rehabilitating the old do 
that the gradually fading dispositions are entities which 
in concrete and substantial form, and that they are 

» H. Ebbinghaus, Ueher das Gedachtnis, Leipzig, 1885. P. 1 
sawljewitech, Das Portschreiten des Vergessens mU der ZeU, Gott 
xgo7; this monograph was also published under the title Das Bi 
UHd Vergfissen bei Kindem und Erwachsenen^ Leipzig, 1907. 
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conceived as being somewhat analogous to physical bodies 
which wither and decay, or to chemical substances which 
volatilize and decrease in mass. Then, too, the advocate of 
such a theory tends to lose sight of the fact that all that we 
can ever know of the phenomena of forgetting is i:evealed 
through its psychical effects. These effects consist exclusively 
either in certain modifications which take place in the ideas 
themselves, — ^they become more indistinct, more fragmen- 
tary, less distinguishable from other ideas, — or in certain 
changes which take place in the conditions under which ideas 
make their appearance in consciousness, — their associations 
with other ideas become imstable and insecure, and in conse- 
quence of their weakened associations they possess a lesser 
tendency not only to return passively to consciousness, but 
abo to participate actively in arousing other ideas. 



CHAPTER n 

THE rUNCnONS OF MEMORY 

Since the general principles of memorial functioning have 
been discussed in the preceding chapter we may now raise the 
question as to whether it is possible to distinguish a variety 
of special f xmctions within the general function of memory. 

The study of consciousness never reveals the existence of a 
memory as such; it can only reveal the existence of partic- 
ular modes of mental activity which possess memorial char- 
acteristics, — such as the remembering of concrete objects, the 
associative learning of verbal texts, and the like. These 
modes of activity are classified imder the heading of memory 
because they all possess certain characteristics in common 
which differentiate them from all other mental functions. It 
is now our problem to discuss these various sorts of memory 
activity which we too may call memories, and then to answer 
the question: In what sense may one speak of a general 
memory as an actual fact of consciousness, apart from and in 
addition to these several special memories? 

In classifying memories, as in every other sort of dasstfi- 

cation, it is possible to proceed in various ways, and to employ 

different principles of classification. From the point of view 

of means employed in the memorial acquisition of data ¥^ 

may differentiate three chief classes of memorial function, 

which may be called i. the activity of noting impressions 

by means of observation alone, — or qhservqiional learning;* 
'This species of memorial acquisition (das beobachiende Miarkm) 
can scarcely be called learning in any strict sense of the term. We 
shall usually refer to it as observational noting. The phenomena of 
rational learning will be discussed under the heading of associative 
learning; see Chapter VI, especially pages 290-313. Tr. 
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. the activity of learning impressions in consequence of the 
ssociations into which they have entered, — or associaUve 
uirnmgi^ 5. the activity of remembering experiences in conse- 
[uence of our discovering their interrelations, — or rational 
zaming. 

i. Ghservalional noHng. This function of memory comes 
nto play when we imprint the contents of perception as such, 
-things, persons, the processes of nature, — ^by means of 
observation in order to incorporate them into oiu: memory. 
!ts chief significance in the school-room is found in the object- 
esson, in nature study, in geography, — ^in short, wherever 
observation is the chief means by which the learner acquires 
he idea that he imprints upon his memory. Within the f unc- 
ion of observational noting we must recognize differentiations 
^hich are due to the employment of different sense-organs. 
P'or instance, one may observe by means of vision, hearing, 
mdl, taste, or by means of the cutaneous and kinaesthetic 
senses. The ^^ lower" senses need scarcely be taken into 
icooant in the work of the school-room, although under cer- 
ain circumstances it may be important to observe and to 
emember the taste and smell of objects if they are to be 
^iprehended in complete detail. 

Our knowledge of observational noting, and of its signifi- 
smce in contributing to our remembrances is due chiefly to 
investigations of sense-memory, of testimony, and of the 
i{qirehension and impression of tmporal and spatial rela- 
tions; in recent years, however, the fimction of observational 
loting has itself been submitted to experimental investiga- 
ion. light has been thrown upon this function by certain 
nddeuLtal experiments where the procedure consisted in ask- 
ng ari individual to observe and to remember a number of 
objecis; and information regarding this function has also 
leen l^btained from the experiences of every-day life and of 
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the school-room. It must be borne in mind that observati(n)il 
learning comes into play wherever one is concerned with the 
imprinting and remembering of any sensory material in its 
temporal and spatial relations. Hence not only are tbt 
various forms of object-teaching to be included under this 
type of memory work, but even such activities as the learning 
of a melody by hearing or singing it, the learning of the 
fonns of objects and of geometrical figures by drawing them, 
and the like, are also to be included here because the act of 
observing is the chief means of memorial acquisition, and the 
learning of sensory material is the chief aim throughout. 
I e. Associative learning is that activity of memory whkb 
/might also be called verbatim memorization or learning in the 
1 narrower sense. The really efTective factor in this sort of 
memorial imprinting b not sense-perception, single or re- 
peated, but the attentive repetition, in reproduced form, of a 
given series of ideas. This type of memorial imprinting 
occurs in all true learning, especially in memorizing the words 
of a text. In this type of learning in the narrower sense, the 
words which we perceive visually or orally or by both of 
these means serve to convey meanings to us. And it is these 
ideas of meaning and their logical connections which we wish 
to retain in memory; only in certain borderland cases, as in 
the learning of historical dates or foreign vocabularies and in 
the verbal memorization of formulas or poems, do we imprint 
the words themselves upon memory. But even m such cases 
as the learning of foreign vocabularies, we are not concerned 
with remembering the sense-impressions of the visual or 
auditory words, together with all the incidental drcumstaoft? 
under which they were presented to our senses; we h^ (^^ 
desire to remember the peculiar character of the print or^M^ 
script, the form of the letters, or the quality and the c;iV jg^ 
of the speaker's voice; those are matters of sense-perci. noM 
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id observational noting. The percq>tion of the word now 
arves only to bring to consciousness the verbal idea and its 
leaning; hence the word as perceived by the senses is only 
means to an end, an instrument for the arousal and imprint- 
ig of ideas. Here we never note the word itself merely as a 
»und or as a picture. In short, the sensory content is but a ' 
teans which serves to arouse and to conjoin an idea content; 
jA only the latter is imprinted upon memory, the sensory 
intent being neither heeded nor imprinted. Thus in obser> 
itional noting the attention is directed to the details of the 
nsory content; while in associative learning we attend only 
\ the idea of the words and their meanings. Several different 
laracteristics of associative learning show that the direction 
: attention is here wholly different from its direction in 
iservational noting, and that the intent of the learning and 
le adjustment of attention have wholly different objective 
lints in the two cases. In reading a text or in listening to 
ords which we read, we fail to notice misprints and mis- 
xmundations, — a proof that oiu: attention is concentrated 
>t VBpaa words, but upon the ideas which they convey.' In 
iservational noting, on the other hand, the accurate appre- 
sision of the sensory imprc^ons themselves is the aim and 
legoalof the act of learning. * 

The diief means employed by memory is therefore different 
L the two cases. In observational noting the perception or 
liservation itself is the essential means of imprinting; in 
ssodative learning, on the contrary, the essential means 
3iiabts in an attentive apprehension, an imderstanding, and a 
^filktfid in4>rin.tingpf the idg^^^ 

Every such variation in purpose and in means of learning 
■fugs with it a variation in the whole character of the mem- 
vy^ process and a variation in the conditions upon which it 
kpnids. In observational noting we are active chiefly in a 
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perceptual fashion; and attention comes into play to analyi 
and dismember the object perceived. When we learn b 
reading or by Ustening, ^e are active in an ideational f ashicH 
And since oiu: attention is no longer directed to the percef 
tual content, this content is received in a cursory and indiJ 
ferent manner; it is these ideas as such, and particular!; 
ideas of meanings of words, which now dominate our con 
sciousness. The detailed conditions of these two activitie 
will be dealt with in a subsequent discussion of the techniqui 
of observational noting and of true learning. 

J. Memorial imprinting may be of a third sort; it may b 
characterized by an act of rational and reflective apprehen 
sion, as when it deals with connected contexts of ideas oi 
thoughts. This process of rational combining serves to im 
print a connected train of thoughts. This third type of learn 
ing comes into play when, without memorizing it word foi 
word, we endeavor to remember the content of a description, 
an anecdote, a scientific treatise, a lecture, or the like. Wh&i 
material of this sort is learned verbatim^ the assodatioBf 
between the words become the chief factor upon which mem' 
ory reUes. It is characteristic of rational learning, however, 
that it abandons, in greater or lesser degree, its reliance upon 
verbal factors; an understanding of the concrete or logical 
relations among the ideas ahd thoughts now constitutes the 
essential means of remembering the material. The visual and 
auditory perception of the mere words plays a less important 
role in this sort of imprinting than in associative learning. 
The ideas of the words, indeed even the original order ol 
presentation and the particular meanings which we attad 
to the words of the original text are a matter of indifferena 
to us; the only essential thing is to learn and subsequently U 
reproduce the thoughts or tlie context of ideas. That is, th< 
exact form and the exact order in which the words and mean 
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gS of the original were arranged becomes a matter of no 
oment to us; all that is required of us is that we shall be 
>le to reproduce in our own words a context of ideas whose 
Leaning shall be similar to the meaning of the original text, 
a this sort of learning then, the attention is directed upon 
be concrete or coherent train of thought, not upon the medium 
yr form of expression. 

This is the method of learning which is employed by the 
adult in dealing with by far the greater part of the material 
which he wishes to remember. In the retention of material 
presented to him through the medium of books, magazines 
and the conversations of his fellow-men, he makes no attempt 
to note accurately the words, the verbal order, or the diction; 
the sole piupose of his endeavor is directed toward the end 
that he shall subsequently be able to reproduce thoughts 
equivalent in value and in meaning to those expressed in the 
original book or article or conversation. This explains why 
the adult is able to remember great masses of material without 
npeated memorizations, while the child, who is much less 
able to rely upon his logical memory, is instructed to make at 
least a partial use of a more verhaUm type of learning. As a 
nde the adult, in his scientific reading and in his reSection, 
assumes that if he once understands a train of thou^i^ thi$ 
wffl^ffice f or its perman^t retentio^^ 
is unneceSary.'^'lIowever, when a connected material hAs 
thus been learned by understanding it or by reflecting upon 
it, it is well to return to it occasionally and refresh the mem- 
Q17 by reviewing the material as accurately as possible; but, 
IS a na^er of fact, we remember much which has never been 
^evJevAPin this manner. This extraordinary capacity of 
Qgical memory in adults, which enables the scientist to retain 
imost the whole body of knowledge which belongs to his 
dence, is to be explained chiefly from two circumstances: 
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€L The memorial material which we here acquire need not 
be learned or remembered in the original form in which it 
was presented. This saves the memory a great mass of 
detailed impressions, such as the particular words and the 
particular literal meanings of sentences, their sequence and 
their granmiatical form. All of that we allow to drop out as 
useless lumber; we draw off a sort of extract which contains 
the essential points in the development of the thought. This 
we imprint once more during the process of bringing it into 
relation with general points of view, which again serve as 
clues for a subsequent re-acquisition of the particular details. 
In this manner we note in a scientific work only the chief 
thoughts and these in as brief form as possible; with these 
as a starting-point we can readily reconstruct the content 
in detailed form. b. A second reason for the enoimous 
capacity of memory is to be found in the fact that althou^ 
no repetition or refreshing of the original content takes place, 
still the scientific thoughts which we have once mastered can 
always be revived and reproduced because they stand in 
relation with numerous other contexts of thought. For 
example, when I have learned the essential content of a wwfc 
on logic or epistemology, certain thoughts contained in that 
work are recalled to mind whenever I read another wod 
dealing with a similar topic; and by this means they are re- 
imprinted upon memory. Hence anything that has become 
assimilated into the context of our conceptional knowledge 
requires no verbal or other detailed renewal because it has 
entered into niunerous logical relations with other conceptual 
contexts, and is reproducible through the mediun^of the 
latter at any subsequent time. f^ 

From the second point of view, we distinguish between 
a. immediate, b. temporary, and c. permanent retention; or 
more strictly speaking, between a. the inmiediate reproduc- 
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tion of impressions which have just been received, b. reten- 
tion for a short period of time, after which the material is 
foigotteni or retention for a single given interval, and c. per- 
manent incorporation in memory, which results from an 
intention to make a given content a lasting or imperishable 
possession of mind. Immediate retention should rather be 
called the restoration, without delay, of impressions which 
have not yet wholly disappeared from consciousness; and 
permanent retention might be called the delayed revival of 
impressions which had already disappeared from consdous- 
nesB. The former represents inunediate, the latter, delayed 
reproduction. 

These distinctions are based upon general considerations 
as wdl as upon experimental observations. They have been 
diqmted, it is true, but, I believe, for insufficient reasons. 
Oppotnents of these distinctions usually maintain that these 
three functions of memory are not radically different, but 
that transitions may be foimd between immediate and per- 
manent retention. That is self-evident; but it does not 
constitute a valid objection to the distinction. In not a single 
instance where particular functions within the intellect are 
differentiated can we have to do with wholly incomparable 
functions which possess no characteristics in common, and 
which show no transitions or gradations from one into another. 
It is possible, for instance, to indicate a great many char- 
acteristics which are conunon to memory, to imagination and 
to thought; and we can find conmion elements and transi- 
tional stages in external and internal perception, in sensation 
and reproduction, etc. It is inherent in the very nature of 
psychological classifications that they cannot refer to rad- 
ically different sub-divisions of different functions because 
they are nothing more than logical epitomes of differentiations 
within a consciousness which is essentially unitary; and again 
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if we make distinctions within a given function they are, after 
all, nothing more than differentiations of the function itseH 
The objection in question might equally well be urged against 
every sort of psychological classification. Immediate and 
permanent retention are distinguished by such strikingly dit 
ferent characteristics that no one who dearly understands 
what psychological classification means can doubt the validly 
of their differentiation. 

The distinction between immediate and permanent retoi- 
tion is based upon the following reasons: i. It designates, in 
the first place, a difference in the intention with which we 
learn the material to be remembered. It may be our intui- 
tion to reproduce it immediately after the completion of the 
act of observing it. This is the case when we attempt to 
repeat letters or numbers which have been pronounced in 
our presence in order to test our capacity for inmiediate reten- 
tion; or when, on a question being asked us, we attempt to 
retain the question just long enough to answer it; or when we 
read the names on shop-windows, in order to get our bearings 
in the business section of the dty, etc. In none of these cases 
could any useful purpose be served by a lasting retention; and 
in such cases we always make the observation for inmiediate 
use, and never retain it permanently, nor even for any coor 
siderable period of time. In experimental investigations, 
immediate retention is usually tested by pronouncing letters, 
syllables, or words, and having the observer speak or write 
them without delay. 

2. A second characteristic of immediate retention consists 
in the fact that it is, to some extent, a restoration of the 
original impression which has by this time partially faded. 
Immediate recall makes use of the dying away of the original 
impression itself, and hence it has in some degree the charac- 
ter of an after-image, as when a color stimulus after ceasing 
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to act upon the retina is succeeded by an after-ezdtation in 
the visual organ and in the visual center, and tails off into an 
ifter-image which may last for several minutes. When we 
x>ncentrate our attention upon such an after-image we are 
ible to check its fading and lengthen its duration by this 
irtifidal means. In a similar manner, immediate retention, — 
For instance, the reproduction of words which have just been 
hieard, — employs all the particular details of the original 
impression. I still seem to hear the soimd of the speaker's 
iroice, the tempo, the rhythm, and the accent; or if the 
RTords were presented visually, all the details of the incidental 
jrcumstances which attended the perception still remain in 
nemory, and are all made use of by immediate retention. 
[ndeed this persiste nce of the cpn^plete .details of oagin^ 
mpressions really constitutes the chief aid in this form of 
petait[on. All of. these ranromitant circumstances of the 
>r|g^ii^imprf;$sion fallaway when the reproduction is delayed 
for several days, weeks or months. Watt has pointed out 
Lhiat lasting retention may also arrest these details and he 
irges this as an objection to the distinction which we have 
oiade. He overlooks the fact, however, that it is not a ques- 
tion of whether these details may be revived and renewed, but 
li whether immediate retention can make use of the fading-out 
3f the primary impression itself. This is the essential point. 
J. And with this is connected a negative characteristic of 
inmediate retention. It is the only form of revival of an 
impression which takes place without the original impression 
>eing crowded out of consciousness; all permanent retention 
takes place after the original impression has been effaced or 
aas been forced out of consciousness by other ideas or per- 
Dq>tions. Immediate retention is, therefore, not a genuine 
reproductioniTE)^ oi>I)^ re-i^ or re-intensification of 

the fading primary impressipn. Against Watt's objection we 
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may also urge the fact that one finds it wholly impossil 
retain permanently all the details and accidental circumst 
which attended the original impression. It is a chief cl: 
teristic of forgetting that these non-essential details are i 
dudble only immediately after the disappearance o 
original impression; they necessarily disappear from me 
afterwards. Immediate retention, therefore, still posj 
some of the freshness and detail and completeness o 
original sense-impression itself, which are wholly lacki: 
the case of delayed reproduction. 

4. An intensive and uniform concentration of attenti 
the chief rSfuT^te for immediate retenfioh. The ess< 
condition of permanent retention, however, is a produ 
the temporal relations of the process of imprinting, 
especially of an adequate diu-ation and an adequate repel 
of the impression. 

5* The effect of immediate retention is peculiar in tl 
lasts for only a brief period of time, and that it may re 
be obliterated by distracting impressions. This indicates 
immediate retention is really nothing else than a re-ini 
ment pf the fading impression. Thus, in experiments de 
with the compass of immediate retention we find that fi 
to twenty seconds after the stimulation has ceased the 
ver is able to reproduce but Uttle; and it sometimes haf 
that everything is forgotten a few seconds later, espe< 
when the amount of material presented approaches the 
of immediate retention. If ten or twelve letters are 
noimced in the presence of an observer, and if the reprodu 
is delayed a few seconds, the observer sometimes finds 
he is no longer able to recall any of the letters. So, too, ' 
disturbing stimuli or distractions of attention occur di 
the imprinting or immediately after the presentation o 
letters^ the whole scries of imprinted letters may disai 
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lediatdy and completely from memory. These phenomena 
be explained only on the assumption that no fixing of a 
nine memory disposition had as yet taken place; and that 
that occiured was a dying away and a revival of the 
nary impression. 

. Our distinction is also justified by the drciunstance 
: the capacity of immediate retention is a variable indi- 
lal endowment. Certain persons possess a remarkable 
idty of immediate retention but a very weak memory so 
as, permanence of retention is concerned, and vice versa, 
illy, the two capacities differ even in children, at a time 
n the child's memory far excels the adult's in permanent 
ntion, and his capacity of temporary retention is still much 
rior to that of the adult. This again shows that perma- 
t retention does not depend primarily upon the function of 
ntion, because attention is much less highly developed in 
Iren than in adults. 

emporary retention may be distinguished as a special 
tion of memory only with regard to two characteristics: 
learner does not here intend to retain permanently, but 
' for a limited time; and this intention exerts a definite 
lence upon the processes of imprinting, and upon reten- 
itself as well. This is the way in which we learn poems 
Ji are to be recited at a stated time, or prepare addresses 
Ji are to be delivered but once. Every public speaker 
t set about his work of memorizing with this intention 
lind. In other respects the difference between temporary 
permanent retention is not great. But we shall later 
3ver several reasons for taking this difference into accoimt. 
lows how significant for retention is the sort of attitude and 
K)rt of intention with which we learn. We need not consider 
lanent retention further at this time, because we shall de- 
»e it more completely in all of our subsequent discussions. 
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In the third place, we may distinguish the funcdoE 
memory from the point of view of subject-matter retaine 
of content dealt with. Here it must be noted that the di 
ences of memorial function whose existence we are le< 
assume by differences in the content retained are also, 
matter of fact, to be regarded as fimctional difference 
memory, — ^because there is no such thing as general men 
but only a variety of special memories. When we atte 
to sub-divide memorial fimctions in accordance with 
subject-matter retained, numerous differentiations of 
morial activity may, of course, be assumed; and we r 
gather the objects (and the functions) of memory into grc 
if we are to avoid a too extended classification. From 
point of view, we may first distinguish sensory-cone 
memory. This includes: a. The sense-memories, which ] 
again be sub-divided upon the basis of the different s 
departments. Thus, we may distinguish tonal mem 
memory for colors and brightness, memory for tastes, oc 
pressures, temperatures and kinaesthetic sensations, b. 1^ 
ory for spatial and temporal impressions. Here we may 
tinguish between memory for small, immediately percept 
extents of space and of time, — for instance, lines a few a 
meters long or temporal intervals extending over a few seco 
— and memory for complex spatial and temporal relati 
c. Memory for concrete objects and processes as wholes 
things and events in the external world, as unitary grouf: 
sensory qualities. From these must be distinguished d. n 
ory for abstract signs and symbols, for names, numbers 
abstract verbal meanings; and e. memory of our 
mental life and its processes. This latter may again be 
divided into memory for products of our ideation and tb 
and memory for emotions and volitions. These h 
also be called emotional and volitional memory. W 
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volitional memory is concerned with external voluntary 
movements, motor associations contribute to its functioning.' 
If we employ the physiological point of view as the basis 
{(»: differentiating the varieties of memory as regards con- 
tent, the special memories may be classified into two groups: 
J. The different varieties of sensory memory; and 2. the 
varieties and functions of motor memory. Everything which 
concerns memory of sensations, ideas and thoughts belongs 
to the class of sensorial memory fimction. Opposed to these 
stands memory of motor innervation of movements. It 
need not be mentioned that motor processes leave traces or 
dispositions in nerve and muscle just as do the sensory pro- 
cesses in the sensory nerves. In this sense we may, of course, 
speak of a motor memory. 

The former classification from the psychological point of 
view is, however, more appropriate because it is based upon 
psydiical differences of memory functions, and hence it cor- 
responds more closely veith the facts of the mental life. Thus, 
for instance, it is better to speak of a memory for volitional 
I sets than of a memory for motor f imctions, because a memory 
for acts of vdll includes not only the remembrance of motives 
^bich comprise ideas and emotions; it also includes a memory 
of the movements corresponding to the acts of will. But if, 
on the other hand, we emphasize the motor aspect of memory, 
^e dismember components which are necessary constituents 
in the act of will. 

i Various objections may be urged against employing the 
' sort of content remembered as a basis for a psychological 
dassification of memories. In the first place it might be 
objected that, after all, we would then be dealing not vrfth 
different sorts of memory but only with different sorts of 
^^nembered content. But there are no peculiar sorts of 

* Cf. p. 26. 
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remembered content to which special memorial functions d 
not correspond. Our memory for numbers is something 
different from our space memory or our tonal memory. I 
might be objected further that these differences of detai 
could be multiplied indefinitely. Thus one might also di& 
tinguish between memories for different sorts of move- 
mentSi such as writing movements, gymnastic movements 
and the like, or memory for sensation differences, etc. This, 
of course, can not be disputed; but in every classification it 
is necessary that groups of related processes be included 
under a single sub-division. And there are numerous othflt 
reasons which justify this division. In the first place, me- 
morial fimctions differ from individual to individual. Thert 
are individuals who possess an unusual and one-sided tood 
memory; others, a remarkable memory for names, for num- 
bers, etc Secondly, the several memories differ in theif 
development in children, certain memories developing at ii 
earlier age than others. Thus, in children, the memory fol 
emotions and the memory for niunbers and abstract concefrfl 
remain relatively undeveloped for a considerable time; whik 
the memory for concrete objects precedes all others.' Finally; 
the various memories may differ in characteristic ways in ca90 
of pathological disturbances of memory function. It is fou0( 
that the memory for certain particular objects may be did 
turbed or destroyed while the other memories remain intac* 

< This was shown by H. Netschajeff , Die Entwickelung des GecUtdi^ 
nisses bei Schulkindera, Zeilsckriftf. Psychologie, XXIV., 1900, 3 21-3$ 1 
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CHAPTER in 

OBSERVATIONAL LEARNING: THE TECBN^QXm OF OBSERVING 

AND NOTING 

I. Analysis of ObservcUianal Noting 

Observational noting comes into play, as we have seen, 
when by an act of observation we imprint the contents of 
perception, — persons, things and processes, — ^with a view to 
remembering them. It may have to do with the imprinting 
of single sensations, — colors, pressures, temperatures, odors, 
ta&tes, sensations of movement; with groups and complexes 
of sensations, — combinations of colors, tonal chords, etc.; 
with sensation-differences which have been made a special 
object of the act of comparing; with spatial relations, such 
as the arrangement, position, distance and size of objects; 
with forms, or specifically with differences of spatial relation, 
such as the relative length of lines, the relative areas of siur- 
faces; with temporal relations such as the succession of par- 
ticular events; or with the combination of spatial or temporal 
relations and sensations. For example, when I note the size, 
the color and the tactual properties of an object, I apprehend 
a combination of spatial relations and sensational elements; 
when I note a part of a melody by simply listening to it, my 
noting includes the tones, the tempo and the rhythm. 

It is to be borne in mind here that in those cases where we 
note not only the sensations or the temporal and spatial 
elements in themselves, but also note the total impressions, 
and where therefore, objects, events, successions of tones, 
etc., must be imprinted as wholes, we never remember merely 

49 



50 



The Psychology of Learning 



the elements which constitute the whole but also the total 
impression. This total impression which is superadded to 
the elements as a special increment has appropriately been 
called the "form quality" (GesUUtsqualUHt) in an attempt to 
express the fact that a composite stimulus, — ^for example, a 
variegated cube, — ^makes a characteristic impression as a 
whole, and to some extent has a special property or quality 
as a whole which is something more than the several attributes 
of the elements, — the color, the hardness, and the form of the 
surfaces of the cube. 

As we have already seen, observational noting plays an 
exceedmgly important role in memory. It comprises the 
whole of sense perception in so far as the latter is concerned 
in the acquisition of information which we wish to incorporate 
in memory. 

To make clear the mechanism of observational or concrete 
noting, it would be necessary to discuss the whole psychology 
of perception and observation. By observation I understand 
a perception which is distinguished from imsystematic and 
purposeless sensing by the fact that the observatioa alwaj^ 
has some definite goal in view, which guides the observatioD 
in a particular direction, and which, during the act of observ- 
ing, prescribes the point of view or points of view from which 
the observed object is regarded. And secondly, in conse- 
quence of this, the attention is directed toward a definite 
selection of sense-impresdons, while those other impressionT 
which do not fit in with the purpose of the observation remain 
imnoticed. Thirdly, the result of the observation is abo 
subordinated to certain points of view and is systematicaliy |- 
brought into relation with our previous knowledge. One 
may say briefly, then, that observa tion is ^ p rocess of atten- 
tive and methodical s^nQ#>.pprrpption w^^rh is ci^rrif^ thi^»^ 
^^tematically from definite points of view. 
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It would perhaps be well to describe the various parts or 
:ages of such a methodical observation. Let us choose, as 
Q illustration, the observant analysis of some art-product 
here we purpose to determine the period from which it 
ateSy the style which characterizes its form, and perhaps, 
x>y the master or artificer who designed it. Let us suppose 
: is an old and artistically constructed cabinet. The partic- 
lar stages in the observation may, of course, reach different 
^rees of completeness. We shall here specify those which 
re psychologically necessary if the purpose of the observa- 
on is to be attained, i. We approach the observed object 
ith a^te&Mte^urgose^^^oal;:!^ which plasms the part of 
guiding idea or of a dominant point of view in the observa- 
on; thus in our illustration the purpose is to determine the 
:yle, etc., of the cabinet. The goal-idea may be definite or 
idefinite; it may assume the form of a general concept or of 
wholly concrete particular idea. At the beginning of the 
bservation we have the goal before us in a somewhat general 
Lshion; but the fartheF the observation proceeds in dealing 
ith the details of the cabinet, the more do we make use of 
efinite, particular goals of observation. Hence, as a rule, 
€ have a general, abstract goal-idea at the outset of our 
l>servation; but it gradually gives place, during the course 
I the observation, to a more and more definite and logically 
ibordinate goal-idea. 2. The object acts upon the retina 
s a group of visual stimidi, — ^in this case the color and the 
irm of the cabinet, — ^and gives us, at first, a total and but 
S^tly analyzed impression of the object. Not all of these 
dmuli, however, have the same effect upon consciousness 
ecause our attitude of internal predisposition and attention 
oward all of them is not identical and uniform ; on the con- 
rary, the^stymilus^^vW^ with our goal-idea comes 

nost deady.JxtxoDsciaus&QSS.and is most especially noted. 
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J. In consequence of this, the goal-idea directs our att< 
tion to particxilar parts of the object toward which we ti 
our regard. In our illustration, it is those parts in wU 
the character of the style is most prominent which are select 
for example, it may be the ornamentation of the cabinet 

4. Since our attention is concentrated upon particular p 
tial impressions these are especially accentuated for conscioi 
ness, and, to some extent, isolated or raised into prominei 
from their surroimdings, while at the same time such part 
impressions as do not correspond with the view-point 
observation are overlooked or remain unheeded. At t 
same time the will to imprint upon memory is directed up 
those impressions which correspond with the goal-idea, 
more strictly speaking, the will to imprint was already presc 
in the predisposition to observe as a will to note and impri 
everything in the object which corresponds with the go 
idea; and the impressions corresponding to the goal-idea n< 
participate in this predisposing will. 

5. This brings it about that a certain selection is, ma 
among the reproduced ideas which are aroused in consdot 
ness by the sight of the object. Those impressions which i 
especially emphasized by attention arouse more definite idc 
than those to which we do not attend. 

6. Among the ideas which are aroused by the sight of t 
object and the activity of attention, two sorts must be shar] 
distinguished from one another. The one serves exclusive 
for the cognition^ recognition^ interpretation and identifii 
tion of what is given us in perception. These fuse immediat 
with the sense-impressions to form a unitary whole^ a 
thereby give rise, now for the first time, to a imitary pera 
tion of the external object, — the cabinet in our illustratit 
They are, therefore, the ideas by means of which the fun< 

forms in the cabinet are cognized, interpreted a 
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identified. The other ideas do not fuse directly with the 
given impression^ but tf ey remam fr^ 
reproduced ideas of memory and ima^natipn^ apH ppr«;^i<^t in 
consciousness side by side with the impression. They are, 
for instance, remembrances of my formerly having seen simi- 
lar cabinets, ideas of the price or value of the cabinet, and the 
like. 7. This introduces a two-fpld process: a. an analytic 
sensing of the olysekand b. an iniKJoal xleJborat^ 
impressions received. The analytic sensing of the object 
comes about a. as a result of our several repetitions of the 
process described, — our eyes and our attention wander over 
the whole object, point by point, in the various stages of our 
observation, and again and again we analyze its parts and their 
properties from the prevailing points of view of observation; 
and ^. as a result of our clarifying and ^tnphasizing now 
one part, now another part, by means of attention. Thus as 
our observation progresses, we gradually analyze the whole 
object from the prevailing points of view. 

The completeness and accuracy of the observation obviously 
depends, in great measiu'e, upon the completeness and the 
persistence and the energy with which these repeated acts of 
analytic sensing are accomplished. Our internal elaboration 
of the impression begins with the Independent ideas of memory 
and imagination, or with ideas which are aroused or repro- 
duced in us by the sight of the object. From these ideas our 
daboration of the impression takes its start. On the one 
band, we bring what we have just seen into relation with our 
pievious, knowledge of the various periods in the history of 
: M; but, on the other hand, we also determine clearly what 
! novel and characteristic features are present in the object 
I before us, and bring them to consciousness as something which 
fa new and characteristic. We find, for example, that not 
only are the familiar forms of the style of the Baroco period 
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represented in the cabinet, but also that the individuality 
of a particular city, — Danzig, for instance, — ^is stamped upoo 
it. Of course, every result of our observation, not only the 
total result, but also the results of the various steps taken in 
analytic vision, may itself be raised in turn to become a new 
view-point of observation. 

^. As a rule, we combine more or less systematically and 
completely into a total picture, what we discover from our 
analysis of the object; and this composite picture can then 
express the result of observation in a sjoithetic judgment, 
(synthetic activity of observation). Thus in our illustration 
we sjmthesize the results of our observation into the final 
judgment: ''The cabinet dates from a particular period of 
the Baroco era, and it was constructed in the dty of Dan- 
zig, etc." 

It is important to note that mere persistent looking, listen- 
ing, £tc., ix., the persistence and the energy with which the 
purely sensory process of observing is accomplished, — in our 
case the purely visual fixation and the visual examination of 
the cabinet, — ^is of great significance for the success of obser- 
vation. The English a^thetidan, Ruskin, and the German 
physicist, Lichtenberg, stated that it was chiefly to their 
training in persistent fiixation that they owed the ''analytic 
power" of their observation. 

In observational noting, then, one imprints upon memory 
the data which are acquired through observation, — ^not merely 
the total impression, but also the particular details which 
are determined during the process of observing. But it is 
clear that the work of memory depends, in great measure, 
upon the maimer in which the act of observing has been done; 
we can, of course, remember only what we have observed- 
And, too, our method of observing may be favorable or unfav- 
orable for retention. There are two groups of conditiQns upoP 
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which success in observation depends : those conditions which 
have to do with the technique of observation itself; and those 
conditions which are especially significant for the remembering 
of impressions which have been acquired by means of observa- 
tion. 

Since observational noting depends upon the manner in 
which the obsendng itself is done, a technique or an economy 
of observational noting must be, at the same time, a tech- 
nique or economy of observation, and a technique or economy 
of the retention of observed impressions. The development 
of an accurate method of observation ensures the siuidval 
in memory of reproducible traces of sense-impressions; and 
this is a preliminary condition which must be fulfilled if 
observational noting is to be successful. The second group 
of ccmditions concerns the specific factors of retention and 
reproduction. In a word, we must fulfil certain conditions of 
retention as well as of observation if we are to succeed in 
imprinting the contents of sense-perception adequately. These 
two groups of conditions must now be discussed more fully. 
Let us first consider all those conditions of observational 
noting which are concerned in the technique of observation 
itself. Here it must be borne in mind at the outset that an 
observation imposes wholly different conditions and demands 
upon the observer according to the variable external circum- 
stances under which it takes place. Three chief cases may 
be distinguished: /• The case where we observe a resting 
\ object which we are able to examine at leisure, and whose 
r natoie is such as to make it possible for us to bring the 
f object under the most favorable conditions for observation, — 
I for instance, the critical examination of a plant, or a physical 
f or mechanical model. 2. A second case is that in which the 
^ observed object can be seen for only an instant, and where 
i the obeervatiiui must be brief and transient. This happens 
\ 
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when we are called upon to observe rapidly moving objects 
which appear in the field of vision for only a short time; or 
when stimuli are present to observation for only an instant, as 
when we hear a momentary tone or noise, or see an instan- 
taneous flash of light, j. A third case occurs when objects 
can not be brought imder favorable internal or external con- 
ditions of observation. Illustrations of this case are furnished 
by those objects which we can examine only from such a 
great distance that the retinal image can not be made dear 
or intensive. From these three cases which we have dis- 
tinguished upon the basis of external conditions of observa- 
tion, there may be differentiated three other cases which are 
distinguished by differences in internal conditions of obser- 
vation. 

In the first place, we find it possible in certain cases to 
bring about a careful mental preparation and hence to enter 
upon our act of observing with definite expectations, or goal- 
ideas. We shall call this a case of inquiring observcUion. It 
is characterized by the fact that the whole process of obser- 
vation takes place imder the influence of more or less definitely 
conscious goal-ideas or points of view of observation. At the 
same time, it is always a volimtary, and even an arbitnuy 
observation; we set out to observe the object with a perfectly 
definite purpose in view. Secondly, the observation may be 
involuntary or forced. This is always the case when a stimulus I 
makes its appearance suddenly and attracts our attention 
involuntarily without our having an opportimity for internal 
preparation. This sort of observation is characterized by tbe 
fact that its starting-point is not an expectation-idea or goal- 
idea which we have set up before us; it is alwa3rs entered 
upon without such a preparation. Every involimtary obse^ 
vation of this sort contains an element of surprise. When 
upon a forest-path a bird suddenly takes flight and attracts 
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my attention, I am forced to an involuntary observation. 
The inherent difficulty of involuntary observation is due to 
the two characteristics which have been mentioned: a pre- 
diqx)sing of consciousness by means of the setting-up of a 
goal-idea is lacking; and the observation is always attended 
by the emotion of surprise, which constitutes a disturbing 
factor. Thirdly, from these two cases must be distinguished 
a third possibility which has been too littie heeded by psy- 
chologists. This I shall call passively expectant observation.^ 
In this type of observation we rid ojiurselves of definite view- 
points of observation, and have before us only the general 
indefinite purpose of observing whatever may happen. We 
find ourselves in this condition of passive observation when 
we travel in a foreign coimtry. We do not know what sort 
of stimuli will fall upon our sense-organs; but we propose to 
make a careful observation of every interesting featiu'e in our 
environment. In such a case as this, predisposition by means 
of definite goal-ideas is wholly impossible, and would be dis- 
advantageous because it would tend to cause us to observe 
certain phenomena in a one-sided and partisan fashion, while 
other phenomena would be overlooked. The only goal-idea 
which we have before us in this case is oiu: intent to assimie 
the general attitude of an observer. 

All three of these types of observation may be made more 
clear by referring to the different attitudes or adjustments of 

* This third t3rpe of observation is called *ahwartende Beohachtung* 
Here the observer does not know in advance what he is about to 
observe; he simply proposes to be on the alert, and to discover in 
good time what it will be. His attitude is one of disinterested curi- 
osity; he Is passive, calm, non-partisan and attentive. This third 
type of observation differs from the first type in that the observer 
approaches the observation without any definite predisposition, and 
from the second type in that he may now take his time, indeed he 
awaits the observation. It is then a passive, leisurely observation. Tr. 
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attention which precede the act of observing in the several 
instances. In inquiring observation, the attitude of atten- 
tion is relatively definite, at least it prepares the observer 
for a particular sort of stimulus; and under certain circum- 
stances, it even predisposes him for a perfectly definite, par- 
ticular, concrete impression. In involimtary observation or 
observation which is taken by surprise, the attention is either 
not concentrated upon the in-coming stimulus at all, or is 
concentrated there only by sheer accident. In passively 
expectant observation, we adjust ourselves only for observa- 
tion in general, intentionally refraining from any special 
adjustment; while in inquiring observation we always adjust 
oiu'selves for observation as accurately and as definitely as 
we can. 

Now it is dear that the various sorts of internal and exter- 
nal conditions which we have employed as a basis for the 
differentiation of the various types of observation may com- 
bine in different maimers. In most cases, inquiring or vd- 
imtary observation can deal only with resting objects whidi 
we are able to place imder most favorable conditions for 
observing; at least in this sort of observation we usually 
endeavor to bring about this state of affairs. Nevertheless, 
it is advantageous to distinguish these cases from one another, 
and to consider rules for the technique of observation from 
the point of view of external conditions, and from the point 
of view of the type of observation which these conditions 
bring about. 

There are, however, certain internal conditions and espe- 
cially certain external conditions which are common to all 
types of observation; and these play a part in every act of 
observation. These general or common conditions of all 
observation are in part, external or objective, in part, internal 
or subjective. 
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^ 0. Exkmal Conditions of Observation 

r I. Objects must be presented to our senses under f avor- 

^ able conditions if our observation of them is to be accurate 

I and complete; thus, visual objects must be well within the 

\ range of vision, and they must appear in favorable illumina- 

[ tion; tones and noises must be distinctly audible, etc. In 

I controlling the external conditions of stimulation we must 

exdude all distractions which might impair the action of 

[ the stimuli; thus auditory observations should be made only 

! in a quiet room, and with proper precautions as to the con- 

; duction and reflection of soimd, etc. The detailed discussion 

: of these external conditions is, of course, not a matter for the 

psydiologist to deal with, since they concern the physiological 

and ph)rsical aspects of observation. 

2. Precautions must be taken to adapt the sense-organs 
to the nature of the stimulus, if they are not already in an 
appropriate condition of adaptation. Thus in visual observa- 
tion we must see to it that the eye is properly accommodated 
to the visual object, and that it is completely adapted to the 
brightness of the environment; the auxiliary apparatus of 
attention and sense-perception must also be brought into 
an optimal condition. For example, the eye must be made 
capable of accurately fixating the object to be observed, and 
of maintaining the fixation, — a result which is not always 
easfly attainable when moving objects are to be observed. 
The whole bodily posture of the observer must be as well 
adapted as possible to the drcxunstances of the observation. 
J. A further general condition of accurate observation has 
to do with the acuity of the sensory apparatus itself, or more 
strictly speaking, with the sensory acuity and the physio- 
logical sensitivity of the peripheral and central nervous 
mechanism. This has an extremely important bearing upon 
the result of observation. 
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4. There are certain other conditions of observation uj 
which depend its accuracy and its scientific value. Hence 
may call these the conditions which have to do with meth 
of procedure in observing. Here belong, first and forem< 
the facts that observations should be made repeatedly 1 
under as nearly as possible identical conditions both inter 
and external; that observations should be controlled f 
confirmed by other observers; that the results should, so 
as possible, be expressed in definite quantitative terms. 1 
significance of these requirements, however, is logical £ 
methodological rather than psychological. 
b. Internal or Subjective Conditions of Observation 

In a discussion of the subjective conditions of observat 
we must refer back to the three chief types of observat 
which have been differentiated: inquiring or volunta 
startled or involimtary, and passively expectant. Each 
these types of observation has its own peculiar subject: 
conditions. Let us first take the case of voluntary or inqi 
ing observation; and let us suppose that we are concen 
with a resting object which we may observe at our leisu 
It is in such cases as this that training in observing and n< 
ing can most readily be acquired. 

Observing here begins with an internal setting-up of exp 
tation-ideas or goal-ideas or points of view, which condi 
the observation along particular paths and prepare the w 
for the selection of that which is to be observed, althou 
they by no means finally determine the selection. Hence 
a first condition of this sort of observation it is to be demand 
that the observer shall proceed with definite goal-ideas 
points of view. Moreover, these must be adapted to the pi 
pose of the observation, and to the particular stages in t 
progress of the observation. They may accordingly ha 
more of the character of general concepts or they may ha 
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tbe character of concrete ideas. As points of view of obser- 
vation, general concepts are especially significant when the 
^eral goal of a whole series of observations is to be stated 
3r internally set up. For instance, when the teacher makes use 
>f concrete objects he prescribes the analysis of the objects as 
Jie goal of observation; and he presents this goal to his 
pupils in the form of a general concept (phanerogam, crypto- 
Sam, etc.). But so soon as the observation is accomplished, 
ittention is directed more and more to detailed points which 
correspond to the observed goal; and now to the general 
xncept of the goal may be added more definite and more 
^<mcrete goal-ideas which the observation proceeds to follow 
n detafl. But more concrete view-points of observation, 
vhich are ideated in as definite form as possible, have a sig- 
^cance even when a particular and wholly definite content 
^f percq>tion is to be found or distinguished by means of the 
^observation; for instance, a particular color, brightness, form, 
stc Meanwhile it may be seen that the significance of the 
poal-idea varies greatly with the sort of material observed, 
tlie guiding ideas increase in significance with increase in 
ht complexity of the material to be observed, because when 
lie material contains many details there is a greater possi- 
iaHty that the observation will fail to concentrate, and will, 
lierefore, dissipate its energy. When, on the other hand, the 
observation is concerned simply with the quality of a partic- 
Llar color, the directing idea has much less significance. It 
K>ints out the general direction which attention, and with it 
^ard, is sure to follow; and its task is then accomplished 
because of the simplicity of the visual object dealt with, 
attention must now accentuate the observed content, and 
lake it dear and distinct for consciousness. 

Much more important are the conditions of observation 
^hich have to do with the proper employment of the direct- 
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ing idea. During observation, the attention must be i 
upon the goal idea or the view-point of observation; by 
means a constant direction of attention is assured. \^ 
the attention is not thus fixated and held, the goal is re^ 
lost sight of by the observer; the attention wanders to c 
objects, and there ensues a distracted or purposeless obse 
tion, although a goal of observation may have been set u 
the outset. It is essential, furthermore, that goal-ideas sh 
enter into proper relations with the objects of observal 
This was already demanded, in part, by a condition discu 
in the foregoing which specified that goal-ideas should 
be suppressed by incoming impressions; nor should the for 
stifle the latter. The observer is to be on his guard lesi 
interpolate subjective additions into his objectively presei 
data; and he should always be ready to modify and cor 
his expectation-ideas to conform with his objective findii 
When he deals with simple and easily observable object 
with objects which possess conspicuous characteristics, 
tendency toward subjective falsification is not so great; in' 
tigations of the psychology of testimony show that this 1 
dency is much less evident in observation than in menu 
The danger of illusory observation is great in proporl 
as the object observed is complex, and in proportion as 
impressions received from it are vague and indefinite, whet 
as a result of hasty observation, or in consequence of 
character of the contents themselves, — as when we obsc 
in faint illumination or from a great distance. 

The proper relation between the expectation-idea and 
objective datum determines, in part, the objective and 1 
simile character of observation; but only in part, as we si 
see. The more we subordinate the expectation-idea to 
external impression, the more objective and accurate is 
observation. The less critical is our attitude in allowing 1 
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^ fuse with the impression, the greater is the dapp er 
; expectation-ideas which do not correspond with sensory 
cessions will assimilate with the latter, and the more sub- 
ive and false may the observation become, 
second condition of this type of observation is furnished 
he circumstance that the goal-idea oftentimes determines 
point of view from which the data are subsequently 
nged and classifi^. This is especially likely to occur in 
s where the goaMdeas refer to a general abstract goal, and 
re the result of the observation conforms with the goal, 
ut it may happen even in a simple concrete perception. 
us suppose that two colors are to be compared in order 
letermine their relative brightness. The goal-idea is the 
htness difference of the. two colors; the result of the 
urvation consists in the perception of a greater brightness 
ne of the colors. Thus the goal-idea stands, in a certain 
e, both at the b^inning and at the end of the observa- 
. But if the observation reaches a result which is at 
ance with the expectation-idea we incorporate the result 
a judgment that our finding belongs not to the goal-idea 
to another category. 

ram this it follows that the result of the observation must 
lys relate in some way to the dominating point of view of 
observation, either positively or negatively, either in a 
irmative, corrective or supplementing fashion, if the obser- 
cm is to be made in a systematic fashion. 
ttention performs a four-fold function in the process of 
rvation; and a systematic observation must, therefore, 
I four conditions in so far as the behavior of attention is 
emed. /. The gt ttention fix^ ^in consdpusness the goal- 
or the view-point of observation: and by this means, 
only does it determine the selection of what shall be ob- 
ed and what shall not be observec^ but it also causes 
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the whole observation to center, in a certain sense, about 
one goal; and it sends us back to the goal again after 
successive step in the observation. It is chiefly to this fixj 
influence of attention that observation owes its unitary ( 
acter. 2. Attention raises the observed datum in the 
pression to greater clearness and to a higher degree of av 
ness; and by this means it separates the observed cor 
from its environment. The content is thereby isolated 
accentuated for consciousness, and at the same time e\ 
thing which is not to be heeded is inhibited. 3. By 
means attention facilitates the reproduction of those i 
which are directly aroused by the impression itself, w 
have to do with the apprehension and the interpretation o 
impression, and which fuse completely with it. 4. 
fimction of attention brings it about that not only do 
observed contents surge forward into consciousness, and 
only do they arouse the idea which is assimilated with tl 
but they determine the selection of those independe 
reproduced ideas which can attach to the perception; 
at the same time the formation of associations between t 
and the perception-content is facilitated, and the mem< 
noting of the perception-content is aided and reinforced. 
The success of every mental activity, including the ac 
observing, depends not only upon the accomplishment of 
component activities, but chiefly upon the co-operatioi 
will. Will determines how much energy and persistence $ 
be devoted to the act of observing; and upon these two 
tors depends the most important result of the observal 
namely, the complete and thorough analysis of the objec 
datum. But even the fulfilment of all of these conditior 
observation does not constitute the really complete obse 
tion of an object. The m ost essential thing of.all js. the n 
bgrof .5tq>s in ohservationr^r tlie repetition and continua 
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of th e act of o bseryiii&-imta the obje ctJ&iy>mpletely and ex- 
h austively analy zed from the point of view which is^iorJlie- 
m ome nt, domjoanL J^ot until we have gone over the object, 
part by part, from the point of view which is momentarily 
dominant do we obtain a genuine analysis which renders us 
perfectly familiar with all of its attributes and character- 
btics which appertain to that point of view of observation. 
This completeness of observation is therefore a product of 
the persistence and tenacity of our will to observe; it is not a 
mere matter of concentration as such. From the testimony 
of persons who are distinguished by a supra-normal capacity 
(rf analytical observation we learn that they owe their success 
to this property of will, — to their persistence and tenacity 
in observation. Thus the physicist Lichtenberg reports that 
he has often forced himself to fix his eyes upon an object 
until he discovers some particular characteristic of interest; 
Ruskin relates that he had trained himself from his youth to 
analyze the most insignificant objects with extreme acciu'acy 
Bind persistence by means of long-continued gazing. Goethe's 
gift of observation consisted in a disposition to consider 
things thoroughly from the most diverse points of view. 
Here, then, a great significance attaches to the purely sensory 
acts of merdy looking, listening, and the like. 

General psychological reflection can not show exhaustively 
iriiat significance attaches to the view-point of observation. 
We must discover it from an appeal to experiments which 
deal with the results of observation. These show us that a 
systematic and methodical observation is attained chiefly by 
having a great niunber and variety of view-points or cate- 
Ivories ci observation, and by knowing how to employ them 
in a systematic and methodical manner. This appears with 
!q)ecial clearness from psychological experiments which deal 
iiith the development of observation through the years of 
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childhood. From these we find that children in their earlia 
years, at the age of about seven or eight years, still fail % 
observe much that the adult sees, because approimate poinl^ 
of view from which to observe are lacking in children. Bl 
we also find that certain adults although possessed of 
points of view still fail to observe accurately because 
do not make a systematic use of their view-points.' A furtfad 
question arises as to whether the distinctness and concreM^ 
ness of the goal-idea exerts any considerable influence iqmI 
observation. It is to be expected that only those persons uhl 
imderstand their points of view correctly can employ thed 
correctly in observation. Hence children are able to obsenri 
only from those view-points which are adapted to their stag 
of mental development. But apart from this, the distinctnes 
of the goal-idea does not seem to be of great significano 
because the attention may be attracted in a particular direc 
tion by indistinct goal-ideas, and indeed, often is so attractei 
by extremely vague expectations; and the more accurat 
discovery of the direction of attention is facilitated by thi 
perception-content itself. If a person who has had no experi 
ence in psychological observation is asked to determine thi 
relative brightness of different colors, his attention will b 
guided by the sensory content itself to that which is to b 
observed. 

From all of these considerations we see that the condition 
of a perfect inquiring observation are manifold. They maj 
however, be classified into three chief groups: i. The goal 
idea and its proper employment; 2. The function of atten 
tion; and 3. The participation of will in the attainment c 
the observed goal. We shall later deal with the effect c 
observation upon retention; and then we shall return t 
discuss the significance of these three groups. 

> See Chapter II. a c. 
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If now we pass on to the second case, in which inquiring 
>bs«'vation is called upon to employ itself not with a resting 
>bjecty but with an object which suddenly appears to view 
ind as suddenly disappears, we find that here we are dealing 
irith conditions of observation which differ radically from 
those already described. In this case, we must train ourselves 
to obtain in an exceedingly brief time as definite an idea as 
possible from a fleeting impression. Let us. suppose that we 
Irish to observe the particular movements and the successive 
postures of a horse which passes rapidly across the field of 
vision. The chief conditions which are here essential to suc- 
Dess are: a. We must learn how to direct om: sensory appa- 
ratus upon the moving object with rapidity and precision. 
[f it is a question of apprehending an instantaneous stimulus, 
such as a momentary flash of light or a word or picture which 
is eqxMed for only a instant, we must learn to fixate some 
appropriate point rapidly and precisely and to hold our fixa- 
tion at the right instant, b. We must be able to make a 
Fi^d adjustment of attention to the stimulus, and, in passing, 
to sweep the attention over the stimulus for a brief time with 
a high degree of concentration, c. Of special importance 
here is the state of preparation with which we enter upon the 
act of observing. This must not only consist in oiu: obtaining 
a dear idea of the view-point of observation, but we must 
endeavor, so far as possible, to form a definite idea of all the 
minute circumstances under which the object appears, and, 
If possible, of the object itself. This latter operation is par- 
ticularly important when the object to be observed appears 
only for an instant, and appears unexpectedly. 

It is of advantage if we can accurately predict the moment 
ftt which the object will make its appearance; and hence in 
psychological experimentation a more accurate observation is 
seoured if the i^pearance of the stimulus is preceded by 
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a signal to attention. Nor is the duration of this perfo 
of internal preparation a matter of indifference. If it lasi 
too long the concentration of attention flags; and if it 
too brief the attention cannot rise to an optimal d^ee < 
concentration. The effect of anticipatory preparation is prol 
ably a very complex matter; it is usually regarded as co 
sisting in a reinforcement of the external stimulus whi 
impinges upon the sense-organ, and of the nervous exdtati« 
which is thence transmitted to the cortex, — the reinfoK 
ment in turn consisting in a process of facilitation or dean! 
the way (attentional facilitation, according to Exner; centi 
sensory reinforcement, according to G. E. Miiller). In cas 
of very brief stimulation, it is important that in the form 
tion of the idea we should utilize not only the primary impn 
sion, which continues so long as the stimulus acts upon 1 
sense-organ, but also its immediate after-effect in consdoi 
ness. Visual observations reveal the presence of a true afti 
image of the stimulus which may, under certain drcumstano 
be perceived distinctiy with dosed eyes, and which may 
made use of in reconstructing the impression. But besid 
this tmitary after-image, every impression is characterized 1 
a gradual fading from consdousness; and this stage of fadii 
during which many of the concrete details of the impressi 
disappear, we can learn to make use of systematically. A 
other important condition consists in the fact that immediati 
after the observation is ended, and while the after-effect 
the primary stimulation still persists in some degree, we { 
able to give a complete accoimt of what we have observe 
and indeed, we can sometimes depict the details in a grapl 
sketch. 

It may be mentioned here that all of these conditions 
observation assume that the observer possesses certain capj 
ities which may readily be developed and perfected by prj 
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dee. Thus, in the present type of observation, it is easy 
to devise exercises to provide training in fixating stimuli 
which appear suddenly, in following moving objects by 
movements of the eye, in adjusting the attention to instan- 
taneous stimuli, and in describing what has been perceived. 
And these exercises also furnish an opportunity for us to 
train and develop all of the component functions which play 
a part in the observation of inQfanfanPfiiiQ impressions. , _ 



TEeBSt type deals with surprised or involimtary obser- 
vation. This is characterized by the fact that the initial 
stage of the process of observation does not here consist in 
an e2q)ectation-idea or a goal-idea upon which oiu: attention 
18 directed, but that the action of the stimulus upon our 
sense-organs constitutes the initial step in the act of observ- 
ing. Consequently it is an observation in which internal 
prqiaration is lacking; and everything which, in the former 
case of inquiring observation, is accomplished by means of 
subjective preparation must here be accomplished during the 
process of observation itself if a definite result is to be obtained. 
Id involuntary or startled observation, then, antecedent 
reinforcement is lacking; and this lack accounts for the absence 
of arlutrariness because the arbitrary character of an obser- 
vation is due to our anticipating the purpose of the observa- 
tion, and to our bringing about the observation by an act of 
will in consequence of oiu: goal-idea. Siuprised observation 
has, therefore, a passive and involimtary character. We do 
not bring it about of our own initiative; it is initiated by 
external stimuli which force themselves upon oiu: conscious- 
ness. Since surprise or even fright is present in most cases 
of invohmtary observation, it is a difficult observation to 
make. The success of such an observation depends chiefly 
up(m two circumstances, a subjective and an objective: 
a. The rapidity with which we succeed in fulfilling all of 
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the subjective conditions of observation, — ^the adjxistment of 
attention, the attainment of a definite point of view from 
which to observe, the adaptation and accommodation of the 
sense-organ to the object, b. It also depends upon whether 
the phenomenon which surprises us and attracts our atten- 
tion remains within the range of observation, or whether it 
soon disappears again. If during a walk, I am impelled to 
observe a bird by its suddenly appearing before me and 
attracting my attention, and if the bird soon vanishes from 
my field of vision, the success of the observation depends 
upon a fulfilment of the subjective conditions which have 
been described. But if the bird perches upon a near-by tree, 
my surprised, involimtary observation gives way to an obser- 
vation of the inquiring, volimtary type. 

It is conceivable that training in involimtary observation 
may be acquired; but practice is more difficult to obtain here 
than in inquiring observation. It is to be recommended that 
training of this sort be not attempted in the school-room; 
pupils may be taken out for walks where every opportunity 
which presents itself, as when moving objects suddenly come 
into view, should be utilized. Practice in involuntary observa- 
tion may be conceived to consist in making the transition to • 
the volimtary type of observing as abruptly as possible. The 
more rapidly we overcome the surprise and fulfil all the con- 
ditions for inquiring observation, — rid ourselves of former 
thoughts, adapt our attention rapidly to the new impression, 
fix our eyes upon the object, and the like, — the more rapidly 
do we succeed in making the observation. 

It is clear that in involimtary observation the attention 
has another very special function to perform, namely, to 
disengage itself abruptly from the thoughts which occupied 
it up to that time; and we know from the psychology of 
attention that this disengagement from previous concerns \s 
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rendered difficult by the phenomenon which is commonly 
referred to as adjustment (Einsiellung). 
When we have been occupied for a time with any activity, 

' I our attention becomes adjusted to that activity, and we acquire 
a tendency to continue in the same direction; — or, negatively 
expressed, it becomes difficult to turn from this activity and 
pass over to any other. Hence the abrupt transition to 
involimtary observation, in cases where stimuli come to us 

I suddenly and surprise us, presupposes the capacity to make 
a rapid change in the adjustment of attention. That means, 
however, that the attention must be able not only to dis- 
engage itself abruptly from its former stimuli or from thoughts 
which are dominantly before it, but also to adapt itself to new 
stimuli. It is possible then, to prepare for this sort of observ- 
ing by acqtdring practice in rapidly shifting the adjustment of 
attention, or by training in abrupt transition from one activity 
to another. 

The present type of involuntary observation manifests still 
another characteristic; and we find that this one is more 
difficult to turn to accoimt pedagogically than those charac- 
teristics which have already been described. Since subjec- 
tive preparation is lacking in involimtary observation, the 
external stimulus itself not only arouses those apperceiving 
ideas which fuse with the impressions, but at the same time 
it furnishes the points of view from which the observation 
is made. The view-points come into being only during the 
act of observing itself, but in most cases, definite points of 
view are wholly lacking in involimtary observation; indeed, 
it undoubtedly happens in numerous instances that they are 
not constituted until later, when, after the event, we proceed 
to work over or to elaborate a fleeting impression which has 
come upon us unexpectedly. Consequently, what we shall 
observe and what we shall note in this type of observation 
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is largely a matter of chance. In such cases our habitual 
associations, — our habitual modes of interpreting sense- 
impressions in terms of familiar ideas, — ^must naturally pre- 
dominate; that is, those ideas which are usually associated 
with the impressions must assert themselves with spedal 
vigor. And it is therefore to be expected that in cases of 
involuntary observation we should be much more likely to 
confine ourselves to familiar views of things than to notice 
strange and novel features in the perceived object. 

We shall later learn, from experimental investigations, to 
what extent our sense-impressions are suppressed by our cus- 
tomary ideas. This cannot be determined by reflection alone. 
It might turn out, for example, that customary ideas will 
assert themselves less vigorously simply because the invol- 
untary observation of a momentary stimulus arouses the 
activity of attention more intensively than does the inquiring 
observation of resting objects which we may examine so long 
as we please. 

Less well-known and less heeded in psychology is the type 
of expectant observation; and yet it is probably of paramount 
importance for our mental life. Our attitude of subjective 
predisposition toward a phenomenon may be of such a sort 
that we intend to observe only in a general way, or to observe 
anything that may happen, without setting up a goal-idea. 
Indeed, we do not even need to think of any particular group 
of phenomena as the goal of our observation. This is an 
attitude which we frequently assume during our travels in 
foreign coimtries because we do not know in advance what 
novel or interesting experiences we shall encoimter. In this 
case, no definite goal-idea or view-point is present; it is our 
intention only to be prepared for observation in general. The 
auxiliary apparatus of observation comes into action only in 
a very diffuse and general fashion; we allow the eyes to 
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wander about, although we are accustomed to fixate them 
upon something. We listen, but we do not listen for soimds 
from any particular part of our environment, etc. This type 
iA eq)ectant observing seems to be characteristic of certain 
individuals, while others cultivate the distinctive t)^ of 
inquiring observation. It is said of Goethe, for instance, that 
he had developed his expectant observation in the highest 
degree. This sort of observation is especially well adapted 
to obviate all tension and excitation during the process of 
observing, while inquiring observation is never free from 
e]q)ectant tension and internal excitation. For this very 
reason, expectant observation is particularly capable of secur- 
ing objectively valid results; and this characteristic is inten- 
sified by the fact that the observer does not make use of any 
definite point of view or expectation-idea whose employment 
might falsify his objective impression. Expectant observa- 
ti<Hi is, therefore, particularly advantageous when we are in 
the presence of wholly novel and unfamiliar phenomena and 
do not yet know what they may present to us. The manner 
in which expectation-ideas and points of view become effective 
in this type of observation brings it into intimate relation, in 
certain respects, with involimtary observation. In both cases, 
the particular point of view must be furnished during the act 
of observation itself, and must be a product exclusively of the 
external stimulus; while in inquiring observation the point of 
view is only partially developed during the act of observing. 
Passively expectant observation might also be perfected 
by practice. Its chief conditions are: a. The observer must 
hold himself free from definite expectation-ideas; but he 
must be in a receptive mood for external stimuli, and he must 
assume an energetic attitude toward the act of observing. 
h. He must be capable of obtaining the proper points of view 
from the objectively given data, during the act of observing; 
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and these points of view enable him to distinguish that which 
is novel and peculiar from that which is familiar and cus- 
tomary. 

Now it is evident that each of the above conditions of accu- 
rate observing, in its various possible f orms, is at the time an 
important pre-condition and pre-supposition of observational 
noting, because, of course, we are able to note only what we 
have observed clearly, and we retain impressions more readily 
in proportion as we have fidfilled the conditions of accurate, 
objective, complete and distinct observation. 

But our procedmre in observing may be such that it fulfils 
certain conditions which are specifically concerned in the re- 
tention and subsequent reproduction of impressions. And 
these may be stated, in part, from a general consideration of 
memory for sensory data, but in part they must be derived 
from experiments in observational noting. The general con- 
ditions which are derived from the nature of noting itself 
may be formulated first, in order that we may explain them 
more fully later, in the light of experimental data. The most 
important and most general condition is that the observation 
must, as a matter of course, be carried on from the outset 
with the deliberate intention not of grasping the impressions 
merely for the moment, but of retaining them permanentiy. 
This directing influence of will and of subjective attitude 
during the act of observing determines, in general, the effect 
of observation upon memory. If we have the will to imprint 
the observed data upon memory in order that we might 
subsequentiy be able to reproduce them, we actually retain 
them more readily; and when the will to remember is lacking, 
the incorporation into memory fails to take place, or if it 
does occiu:, it is a matter of sheer accident. This is probably 
to be explained from the fact that, when the will to remember 
.is present, we assume a somewhat different attitude toward 
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the observatioiL In the first place, we dwell upon the impres- 
sions longer than b necessary for mere apprehension; and 
we can sometimes notice here that we observe the impressions 
individually and discretely. It is especially to be noted that 
we designate them by names, and we concentrate the atten- 
tion upon them more acau'ately- ^Secondly, we make a 
stronger e£fort to bring them into relation with one another, 
as when in imprinting a landscape upon memory we note 
carefully the relative sizes, distances and directions of its 
parts, and subsequently employ these spatial relations to 
reinforce memory. When it is our purpose to remember we 
search more for connections among all of the individual 
impressions in order by this means to seciu'e more secondary 
aids for memory. It is probable, too, that the will to remem- 
ber reacts upon attention in that we endeavor to raise to 
greater clearness and definiteness the impressions which are 
to be retained. 

It seems probable then that the will to remember what is 
being observed brings with it a characteristic attitude; and 
that this attitude, in turn, is especially favorable for the 
operation of those factors which give rise to a formation of 
associations among ideas. We have already seen that the most 
fundamental xcmdition of association is to be foimd in the 
temporal relations of the idea. We establish particularly 
secure and stable associations between those impressions 
which have longest been present in consciousness and which 
have most frequently been repeated; and those ideas are 
most readily reproduced which have entered into niunerous 
associative relations with one another. All three of these 
conditions are a product of the will to imprint the data of 
observation, which leads us to dwell longer upon impressions, 
to focus the attention upon them repeatedly, and at the same 
time to associate all their subsidiary impressions with them 
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memorially. And here again is seen the dual activity of 
memory: for the individual impression we create as lasting 
a disposition to revival as possible; and we also endeavor 
to connect or to associate the impressions with one ^another. 

In imprinting objects upon memory by bringing them into 
associative relations wifli one another we fulfil yet another 
important condition of noting and remembering. We not 
only establish associative connections between objectively 
given data, but we also bring the data into relation with our 
current ideas and with our general body of knowledge. These 
relations are in part of a purely associative nature, — ^pure 
connections of ideas; they are, in part, of a logical sort, and 
consist in the ascription of relations to the impressions. These 
two activities furnish us with a imitary comprehension of the 
impressions. The more we imderstand objectively given 
data and comprehend their logical and objective relations, the 
more readily can we retain and reproduce them. Impressions 
which are something more than the elementary material of 
mere sensation can be retained and reproduced if they are 
understood in the sense described. Thus, for example, we 
remember the lines of a drawing, or the outline of an object 
only when we have understood the principles embodied in 
their construction. No one is able to remember an arabesque 
from the purely visual picture as such without getting clearly 
before his mind the plan of its design and the principle of its 
construction. 

This is true also of the temporal relations of impressions. 
They, too, are a chief aid to memory because they bring to 
consciousness the temporal arrangement of the impressions, 
indicating which of the events occurred earlier and which 
later, and showing in how far certain processes occurred 
simultaneously, and by how long intervals of time the impres- 
sions were separated from one another. 
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The q>atial and temporal relations of stimuli attain defin- 
iteness only when we note their quantitative relations, as 
spatial and temporal distances and intervals and proportions; 
we do not obtain a definite idea of them imtil we reduce 
them to numerical statement. The noting and estimating of 
quantitative relations in spatial and temporal impressions are 
also important aids to memory, — ^probably for the twofold 
reason that the ideas themselves are thereby made more 
definite, and that such a conceptual knowledge of the rela- 
tions of munber and magnitude combines with the remem- 
brance and furnishes it with a secondary support. 

The completeness of the analysis which is made during 
the process of observing is of paramoimt importance for the 
retention of impressions. It is important, in the first place, 
because it guards against lacunae in memory, and by this 
means it lessens the danger of gaps being filled, without our 
being aware of the substitution, by customary associations 
and by imaginative adjuncts; secondly, because a complete 
observation gives rise to many more associations of impres- 
sions with ideas and with one another. We know, too, that 
those impressions which are most intimately related to 
^notion and to interest are most readily observed and noted. 
But it is impossible, by means of reflection alone, to discover 
any definite principle concerning what part is played by 
emotion in observational noting. We shall see, however, that 
e]q)erimental investigations have yielded interesting results 
bearing upon this topic. 

All of these conditions of observation and of observational 
noting may be made clear, by general psychological consider- 
aticHis, from the nature of observation and of memory; but 
in addition to this, experimental investigation has revealed 
the intimate natiure of observational noting from various 

points ci view. 
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CHAPTER IV 
OBSERVATIONAL LEARNING (Continued) 

2. The ExperimenkU InvesiigaUon of ObservcUional R 

Most of the experiments upon which the following 
cussions must be based were not imdertaken for the pu 
of investigating normal observational noting itself, 
have, dealt, in part, with a somewhat different groi 
psychological problems; in part, they have been under! 
by psychiatrists and psychopathologists who have 
interested in pathological disturbances of memory. Bu 
results of these investigations are available for our pr 
purposes because they give us an insight into certain 
acteristics of observational noting. 

It was not until recentiy that psychologists turned 
attention to the experimental investigation of the fa 
which play a part in the act of observational noting. *: 
experiments are concerned either with the retention 
reproduction of simple sensations, — especially colors 
tones, and hence they may be referred to as experimer 
sense-memory, — or they deal with the retention and r 
duction of spatial relations and temporal relations, — ^in v 
case they may be called experiments in the memory of s 
and time, or in spatial and temporal estimation. We hi 
relatively small number of investigations of the observat 
noting of complex impressions, such as the noting of com 
tions of forms and colors ; not imtil recentiy have psycholc 
undertaken the investigation of the retention and repn 
tlon of complex objects. All of these experiments have yi< 
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results which are instructive for the student of pedagogy. 
We shall present a brief survey of their essential features; and 
then we shall siunmarize the conclusions which may be drawn 
from them, in so far as they have a bearing upon the training 
and the technique of observational noting. 

a. Investigations of Sense-Memory 

Let us first describe the methods and results of the experi- 
ments which deal with sense-memory. In tests of sense- 
memory we may regard the retention of a single sensation as 
the simplest case; then, in progressive order, the retention of a 
sensation-difference or a combination of sensations; then the 
retention of the spatial and temporal relations of sensations; 
and finally, the retention of complex spatial and temporal 
impressions. Two modes of procedure are possible in these 
investigations: i. A particular stimulus may be presented to 
the observer, — a tone of a certain pitch and intensity, a color 
of a certain saturation and brightness, — and the attempt may 
be made to determine whether the same stimulus can be 
recognized after temporal intervals of variable length. This 
is the method of Recognition. Here it is necessary, of course, 
to employ not only the original stimulus, but also to introduce 
others which differ* from it. The first impression is usually 
called the standard impression, or if referred to its objective 
cause, the standard stimulus; and the second is called the 
comparative impression or the comparative stimulus. 2. A 
method of Production or Reproduction may be employed. 
After a definite interval has elapsed the observer is here re- 
quired to reproduce the standard color or the standard tone 
by means of an apparatus adapted to the purpose. In either 
case, the observer's errors may be taken as a measure of the 
accuracy of recognition and discrimination in the former case, 
and of xeproduction in the latter case. The error, together 
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with the length of interval elapsing between stimulus anc 
reproduction, expresses the accuracy of sense-memory. 
course, if such experiments are to give us a really accurate 
measurement of memory function, various precautions mus 
be observed in the conduct of the experiments; especially i 
it necessary to make nimierous determinations under identica 
conditions, internal and external, and to preserve a constanc; 
of attention throughout. The evaluation of the results in 
troduces numerous mathematical complications; but it seem 
unnecessary to discuss them here. We may in general, regar 
the fraction ^ as an approximate measure of the acciu-acy c 
memory, where c is the nimiber of correct estimations and 
the total nimiber of estimations. By a variation of timi 
interval (seconds, days, or weeks) we are able to extend th 
experiments to include both inunediate and permanec 
retention. 

Using a method of this sort, in the psychological laborator 
at Leipzig in 1886, Wolfe' performed a series of experiment 
upon memory for tones, and succeeded at that early date i 
determining the most important characteristics of sensi 
memory. Wolfe's chief result, — which has been confirmed b 
other investigators, although the numerical data obtained b 
the latter may have been somewhat different in consequence < 
differences in experimental conditions, — may be stated i 
follows: The accuracy of tonal reproduction depends, in t^ 
respects, upon the length of time which has elapsed betwee 
the standard and the comparative tones, i. The intervi 
must not be too short, for if the comparative tone comes tc 
soon, — ^within a fraction of a second after the standard tone,- 
it is found that consciousness has not yet finished workinj 
over the standard tone, and comparison is thereby renderc 

'H. K. Wolfe, Untersuchungen iiber das Tongedachtnis, Phik 
Siudien, IH., 1886, 534^. 
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difficult* It turns out that about two seconds is the time which 
must elapse if the observer is to make an accurate discrimina- 
tion between the two tones. It is evident that immediate re- 
tention is in operation throughout in these experiments, and 
the investigation is rather a test of sensory discrimination 
than of the temporal capacity of memory, — the first sensation 
being still present to consciousness in the form of an after- 
effect when the second appears (successive comparison). 
2. When the time interval exceeds two seconds, the earlier 
impression fades and the accuracy of reproduction and 
recognition decreases, — ^rapidly at first, then more and more 
slowly. With an interval of one minute, the uncertainty 
becomes so great that the second tone is estimated correctly 
in only about one-half of the cases. It turns out, too, that 
favorable and unfavorable lengths of time-interval alternate 
with one another; forgetting, therefore, does not progress in a 
constant and uniform fashion, but shows a series of upward 
and downward fluctuations. Thus, it may come about that 
tonal estimation is less accurate after an interval of fifteen 
seconds than after twenty-five seconds. These phenomena 
demand explanation; and two possible explanations present 
themselves, a. One might be tempted to regard the whole 
process of remembering and forgetting as a product of atten- 
tion. Forgetting would then begin at the moment when the 
impression leaves the focus of consciousness; and the various 
periods of recognition or reproduction which are characterized 
by greater accuracy could be explained by correlating them 
with fluctuations of attention. It is a well-known fact that 
attention itself can not fxmction with a constant degree of 
concentration even for a very brief period of time, but nor- 
mally manifests fluctuations of intensity. If, now, the revival 
of the tone occiurs at a period where favorable conditions of 
attention are present, the tone will be recognized or repro- 
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duced more accui^ately than when the revival coincides witb a 
subsiding of attention. Observers themselves report this 
continuous alternation of waxing and waning attention. It 
is even possible to distinguish shorter and longer fluctuations; 
and both of these may be of significance for the reproduction 
of impressions, b. We might assume that the decrease of 
retention and the increase of forgetting are due to the gradual 
obliteration of the memorial dispositions themselves; and 
that the dispositions or traces which remain after the stimulus 
is gone do not become the prey of the variable behavior of 
attention, but themselves are subject to a general law of 
gradual fading with the lapse of time. In that case, the 
fluctuation of attention would exert only a secondary influence 
upon the accuracy of reproduction. In my opinion, the second 
hypothesis is much more probable, chiefly for the reason that 
a relatively accurate reproduction is possible after attention 
has been diverted from the impression and the stimulus has 
ceased to act upon consciousness. We shall later make the 
acquaintance of various other facts concerning the repro- 
duction of ideas, which support this view. 

Numerous other investigations, similar in form to Wolfe's, 
have been undertaken more recently; but no results which 
are essentially new in principle have been discovered. Heiden- 
hain investigated memory for colors; Lewin, for colors and 
other visual stimuli; Radoslawow, memory for extents of 
visual space (lines and distances between points) ; Baldwin, 
Shaw and Warren, and Binet and Henri investigated the 
retention of lines and simple linear figures for different inter- 
vals of time. Baldwin and Shaw had their observers draw 
geometrical forms from memory or select them from other 
figures {Recognition Method and Selection Method). Binet and 
Henri had their observers select and recognize lines and spatial 
forms. Numerous other psychologists have made analogous 
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investigatioiis in which temporal intervals of brief duration 
(one fifth of a second to five seconds, and even more) were 
employed as data to be remembered; in these experiments 
the remembered datmn was either reproduced after the lapse 
of different periods of time, or it was compared with another 
interval. These experiments yielded the remarkable result 
that only very brief temporal intervals, — ^probably not more 
than two seconds, — are capable of being immediately per- 
ceived; that an interval of approximately half a second is 
most accurately retained and reproduced, — this is the average 
interval between steps in walking, and is for that reason an 
interval with whose reproduction we have most experience; 
and that in our reproductions we over-estimate intervals of 
less than one half-second, while we under-estimate intervals 
from one half-second to twenty-five seconds.' 

The most important results in all of these experiments were 
that the progress of forgetting is rapid at the outset, and then 
more slow; and that, with every sort of stimulus employed, 
the tailing-off of the original impression is, in all probability, 
an irregular and fluctuating process. If we could discover 
the causes of these irregularities in the progress of forgetting, 
the nature of forgetting would no longer remain a mystery. 
As already mentioned, forgetting begins at the instant when 
the attention is turned away from the impression, for, at that 
instant, the impression begins to fall to a lower degree of 
awareness; and since it is no longer made secure in conscious- 
ness by attention, it may now be suppressed or dislodged by 
other impressions or ideas. Forgetting does not, however, 
consist solely in a distraction of attention; it probably con- 
sists in /. a dislodgjing of the forgotten impression from con- 

' For a discussion of the striking similarity between these illusions 
of time and illusions of visual space see my paper in Wundt's Philos, 
Studicn, IX., X., 1894. 
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sdousness by other impressions or ideas, and 2. in a conse- 
q^enE^ctog^^f^ts^^^^^t OT JtQJSXJYalJ^ 

cgusg^^the-imprRssioq, is no longer present to consdoxisness. 
This weakening of the after-effect of the primary impresSon 
or of the tendency toward revival probably constitutes 
genuine forgetting; and the revival of the after-effects by 
renewed reproduction, either through the agency of a repeated 
stimulation or of a simple reproduction of ideas, constitutes a 
genuine restoration of the disposition which in turn gives rise 
to a permanent retention of the impression. It is the waning of 
the disposition which proceeds more rapidly at first, more 
and more slowly later; and just for this reason, the renewal 
or restoration of a disposition is more successful the more 
immediately it follows the waning of the original impression. 
Experiments which have dealt with the influence of atten- 
tion upon the process of noting are closely related with those 
which have dealt with sense-memory. They show us that the 
predisposing fxmction of attention which fixes and secures a 
goal-idea is also subject to just such normal fluctuations as 
are characteristic of sense-memory. When in reaction ex- 
periments,' a signal is given to warn the observer that the 
stimulus is about to come, the length of the interval which 
elapses between the warning signal and the stimulus is a matter 
of considerable significance. It has been determined that the 
signal must precede the stimulus by about two seconds in 
order to seciu-e an optimal condition of attention for the 
reception of the stimulus. Shorter intervals do not give 

'The simple reaction experiment is arranged as follows: The 
observer responds to a pre-arranged stimulus by making a pre-arranged 
movement, — depressing a telegraph key, or the like. The time which 
intervenes between the application of the stimulus and the beginning 
of the reagent's movement is measured, and designated his '* reaction* 
time." 
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sufficfent time for concentrating and adjusting the attention ; 
when the interval is longer, the concentration of attention 
begins to wane before the stimulus appears. We shall see 
that the state of preparation is of prime significance for obser- 
vation and observational noting. 

Even from this small group of experiments it is possible to 
deduce important rules for the technique of observational 
noting. I. We see that it is of advantage to recall the goal' 
idea to consciousness in accurate and definite form a short 
time before the observation begins; but care must be taken 
that this time b neither too long nor too short. This becomes 
important in cases of instantaneous stimuli, where we have but 
Uttie time dining the observation itself to bring the view- 
point of observation clearly to mind; for example, in our 
illustration of inquiring observation with abrupt and fleeting 
stimuli. 

2. We find that all sense-impressions pass through two 
stages of forgetting. The first phase is to some extent only a 
waning of the original impression; dining this period the 
in^>ression can most readily be revived in acciu-ate form, and 
hence it can be re-established in memory most easily by re- 
newed observation. From this it follows that for the tech- 
nique of observational noting it is advantageous to imprint 
stimuli accurately during the observation itself, wherever 
that is possible, or, in any case, immediately afterward. And 
this is the procedure which we involxmtarily adopt whenever 
we wish to seciure a lasting memory of complex stimuli. We 
repeat the observation with the intention of noting the im- 
pression while the object is still before us; or we close the 
eyes for a moment and later return to the object after at- 
tempting to reproduce it independently. The second stage of 
forgetting is of longer duration. During this period the im- 
pression, which has abready faded in some degree, slowly 
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and gradually becomes weaker and weaker. From observa- 
tions of my own learning and retention of very complex visual 
stimuli, such as a painting or the facade of a building, I have 
determined that the first period of forgetting also manifests 
the following characteristics: a. The memory-image has 
much more freshness, and is in every way qualitatively more 
like its original than it is subsequently; b. the memory-image 
is here very much richer in detail than during the second 
period of forgetting. Hence, whenever we are called upon to 
remember complex impressions, it is expedient to begin a 
reconstruction of the memory-image as soon as possible after 
the disappearance of the primary impression; and wherever 
possible, to write down a complete description of the details 
because these will subsequently be lost from memory. 

6. The Experimental Investigation of Observing and Noting 

A chief condition of accurate observing and observational 
noting consists in the proper behavior of attention during the 
act of observing, and especially in its capacity to be distracted 
or to resist distraction in the presence of disturbing stimuli. 
In the complex function to which the name "attention" has 
been applied, modern psychology diflferentiates a variety of 
attributes. Individuals diflFer from one another in the relative 
prominence of particular attributes, and these variations may 
constitute thorough-going individual differences of attention 
and of total mental endowment. The attributes which are 
most important for our present purposes are intensity of con- 
centration, and inhibition of distractions. These constitute 
the basis of individual capacity to concentrate and its op- 
posite, — ^individual tendency to succumb to distraction. Ex- 
perimental psychology has endeavored to measure these 
capacities in the hope of discovering a means of measuring 
attention. One of the most reliable methods consists in 
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having the individual perform rival me ntal acts simultaneously. 

In the simplest case, the attention is attracted in several 

directions at the same time by rival stimuli, and we endeavor 

to observe the change in sensory impression which results. A 

somewhat more complex case occurs when we endeavor to 

carry on several activities simultaneously. By this means, 

capacity to concentrate is measured directly, and tendency 

to suffer distraction is measured indirectly when we determine 

the amoxmt of decrease of mental efficiency which results 

bom the introduction of rival impressions or activities. 

KraepeUn holds that distractibility and capacity to resist 

distraction can themselves be measured by the introduction 

of temporary or permanent distractions while mental work is 

being done. 

Since the attention may become accustomed or adapted 
to distracting stimuli, Kraepelin believes that continuous dis- 
tractions enable us to measure the individual's adaptation 
capacity. A great many investigations dealing with this 
problem have been carried on in the Cornell laboratory imder 
the direction of Professor E. B. Titchener. In these experi- 
ments, impressions of various sorts were subjected to dis- 
tracting influences, the object of the investigation being to 
determine what is the effect of the distractions. These ex- 
periments show that it is very difficult to divert the attention 
by means of distracting stimuli. Three cases must be dis- 
tinguished: /. Unless an actual distraction takes place an 
external stimulus does not necessarily disturb the attention 
2t all, either in the sense of diverting it from the activity upon 
which it is engaged or in the sense of impairing its functional 
activity. In this case, the tendency to distraction is overcome 
by an increased concentration of attention; and one may 
either completely conpensate the distracting influence or one 
niay more than compensate it, i,e., the concentration of atten- 
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tion may increase to such an extent that not only is distraction 
avoided but the original efficiency of attention is actually 
increased. 2. The disturbing stimulus may not really dis- 
tract the attention but still may interfere with its function 
because the observer is obliged to concentrate too intensively 
if he is to maintain a uniform degree of attention in the 
presence of the distraction. Here the energy of attention is 
diminished, but the attention is not diverted from the work in 
hand. j. The attention may really be distracted; it may 
turn and occupy itself with the disturbing stimulus, or it may 
turn to some other objective point, in which case an essential 
impairment of its function or indeed a complete internq>tion 
of its original activity may be expected to ensue. 

The Cornell experiments show that different individuab 
conduct themselves differently in the presence of a distraction 
of the attention. For example, certain observers pause in 
their adding when a distracting stimulus is introduced, and 
during the pause a definite awareness of the distracting 
stimulus comes abruptly to consciousness; others, on the 
contrary, can not be so interrupted. In the latter case, one 
finds that the observer is but dimly aware of the disturbing 
stimulus; in certain instances he is not aware of it at all. 

In these experiments, concentration is measured by the 
simultaneous performance of homogeneous activities. Other 
investigators have had recourse to the simultaneous per- 
formance of heterogeneous activities, and have measured 
concentration from the cessation of these activities (Binet 
and Henri, Paulhan, Sharp). For instance, one is asked to 
read and to write at the same time, or to read and to draw a 
continuous spiral, and the like.' 

* E. B. Titchener, Lectures on the Elementary Psychology of Feeling 
and Attention, New York, 1908. A. Binet, La concurrence des etats 
psychiques, Rev. Phil. XXIX., 1890. F. Paulhan, La simultaneite des 
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Other experiments have investigated the influence exerted 
by distracting stimuli upon motor reactions or upon simple 
movements such as are made in beating time. Swift foimd 
that homogeneous stimuli have a greater distracting power 
than heterogeneous stimuli, — ^when visual stimuli are intro- 
duced they have a more pronounced e£fect upon reactions to 
visual than to auditory stimuli. 

Binet and Jastrow employed reading, adding, and other 
mental activities in an e£fort to disturb tapping movements. 
The amoxmt of distraction is foimd to vary with the com- 
plexity of the tempo. Simple time-marking soon becomes 
automatic, and the movements of beating time are disturbed 
but little, or not at all, by the simultaneous execution of mental 
• (^)erations; more difficult tempos are very much disturbed, 
however, probably because they do not so readily become 
automatic but make a greater demand upon attention through- 
out. 

These experiments bring to light two important points: 
the distracting influence of a secondary stimulus is probably 
greater in proportion as the two stimuli which are simul- 
taneously present are similar in character; and the effect of 
distraction is lessened in proportion as one of the activities 
in question can be mechanized. 

The most important experiments of this group we owe to 
the Kraepelin school at Heidelberg and at Mimich. Vogt' 
investigated the distractibility of normal individuals, because 
distractibility of attention and power to resbt distraction 
seemed to hun to be a characteristic symptom of certain 
mental disorders. From a comparison of normal and abnormal 

actes mentales. Rev. sctetUif. XXXIX., 1887. S. £. Sharp. Individual 
Psychology, Amer, Jour, of Psychol. X., 1899. 

' R. Vogt. Ueber Ablenkbarkeit und Gewdhnungsfahigkeit, Kraepe- 
Un's Psychol. Arbeiien. III., 1899, 62-201. 
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individuals Vogt concludes that the efficiency of attentkm 
may be estimated in terms of the pertinacity with which the 
individual clings to ^^ goal-ideas " or points of view in observiiq; 
and in observational noting. Upon the capacity to hold 
definite goal-ideas resolutely before one, depends in great meas- 
ure one's capacity of concentration. "Jhe greatest capacity 
of. concentration is present when the more specific goals ^ 
subprdiD^ted tp. a more general goal." Yet Vogt is of the 
opinion that the power to hold fast to the goal-idea in ob- 
servational noting is, in large measiire, dependent upon the 
emotional life of the individual. On the one hand, comfdete 
indifference and disinterestedness is an impediment to the 
setting up of goal-ideas; but, on the other hand, the emotional 
life must not be subject to great variations of intensity if 
this capacity to concentrate the attention is to be present 
The efficacy of the goal-idea is recognized by Vogt to consist 
in a selecting or choosing of what shall come to consciousness 
during the act of observing. To it is due the fact "that only 
those external stimuli or those ideas which accord with the 
direction of the goal can come to clear consciousness." The 
significance of the goal-idea for observing and noting will be 
made clearer in what follows. 

Vogt also endeavored to measiire the distracting influence 
which other processes coming to consciousness during mental 
activity exert upon the result of the latter. The effect of dis^ 
traction was investigated in motor reactions, and in experi- 
ments upon apprehension, upon the association of ideas and 
upon the fimction of memory. The distractions consisted in 
the apprenhension of stimuli, in reaction movements and in 
memorization. For example, the observer was asked to read 
nonsense-syllables or to add numbers while he was engaged 
in tapping in imison with the beats of a metronome; and his 
power to ^resist distraction was measiu-ed in terms of the effect. 
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which artificially introduced distractions exert upon his 
efficiency in the task upon which he is engaged. Distracti- 
bility is identical with susceptibility to distiirbing influences; 
hence in measiuing this susceptibility we obtain an indirect 
measurement of his power of concentration. Vogt believes 
that the simultaneous and really efficient accomplishment of 
two activities by means of the attention is impossible. As a 
matter of fact, attention never splits into two halves which 
then fimction in an identical fashion; but every simultaneous 
achievement of two activities is due either to one of them 
having become mechanized to such an extent that it demands 
little or no attention, or to oiu: ability to alternate rapidly 
from one activity to another. Now, it would be a matter of 
importance if we could obtain a clearer insight into the mental 
procedure which takes place when we seem to do several 
things simultaneously because, as a matter of fact, the atten- 
tion is obliged to occupy itself with different impressions at 
approximately the same time, in many cases of observation 
and of observational noting. Vogt's experiments give us 
information concerning certain phases of this problem. 

These experiments yield numerous results which are similar 
to the data reported by the American and French investi- 
gators whose work has already been described. They show 
that the effect of the subsidiary activity varies with the nature 
of the chief activity which engages the attention of the ob- 
server. For instance, the execution of simple tapping or 
writing movements in imison with the beats of a metronome, 
or with the soimd of a bell which is struck at every fourth 
beat of a metronome (beating nineteen times per minute) does 
not di^nish one's power to apprehend nonsense syllables; 
nor is apprehension decreased by the act of reading certain 
q)ecified letters (6, n, 1^, 5,) from a printed page. But when 
the observer is required to mark these letters, a distinct dis- 
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traction results. The distraction is found to be but little in- 
creased when the secondary operation consists in adding pairs 
of numbers and recording their sum. It is considerably greater, 
however, when the observer is required to add continuous 
series of numbers, — ^an operation which, of course, demands a 
much greater concentration of attention because the various 
partial sums must be retained in memory. Finally the memo- 
rization of syllables and lists of niunbers is impaired most of 
all by a subsidiary task. 

There is one point, especially, in these investigations which 
has a special interest in connection with our general problem. 
In both Titchener's and Vogt's experiments, it was foimd that 
the effect of distraction is least when one is engaged in the 
perception of sensory stimuli, — that is, observation and 
observational noting are much less disturbed by secondary 
activities and secondary stimuli than is any other sort of 
mental fimction. Vogt expressed it as follows: "Hence wc 
see that the processes of perceptioin and apprehension, which 
are aroused by external stimuli, suffer much less from the 
effects of distraction than do the reaction movements which 
are based upon volitional processes, or less than tasks of 
reading and adding which are accompanied by associative and 
memory processes. The more demand an activity makes upon 
the combination of many slightly practised associations of 
ideas, or the more it demands the arousal of remembrances, 
the more susceptible is it to distraction." 

It does not seem to be difficult to explain this phenomenon. 
During the act of observing, memory constantly receives aid 
from external stimuli; the turning of the eye or the ear toward 
the stimulus suffices for an immediate re-discovery of the 
point of contact with the previous activity. For this very 
reason we are more independent of distraction in perception 
than in other mental functions. This fact is of great peda- 
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rical significance because it shows that concentration of 
ention and the important property of resistance and non- 
tractibility can most readily be employed in observation 
1 in the apprehension and noting of sense-impressions, 
nee a simultaneous apprehension of several impressions, 
a simultaneous accomplishment of subsidiary activities 
lie we are engaged upon the observation of a stimulus 
ves as an appropriate means for a formal training in the 
icentration of attention and in the resisting of distractions. 
^xi additional step in the progress of our knowledge of 
servational noting came with the systematic investigation, 
the pupils of Kraepelin, of the capacity to perceive and to 
te imder different conditions. Finzi' investigated the 
pendence of observational noting and retention upon the 
t and the amount of material presented. He also dealt 
th the influence of different aids to imprinting, and the 
luence of the time interval which elapses between the first 
printing and the reproduction; and he turned his attention 
efly to the degree of subjective assurance with which differ- 
: observers give their testimony. 

"inzi worked exclusively with visual stimuli, Philippe 
ong already investigated the noting of tactual impres- 
is.' Philippe blindfolded his observers and had them handle 
object; then, after a definite number of hours or days, 
y drew pictures of the object. This method, however, is 
y unsatisfactory; from the results of the investigation 
see only in general that the accuracy of memory-images 

J. Finzi. Zur Untersuchung der Auffassungsfahigkeit und Merk- 

gkeit. Kraepelin's Psychol. Arbeilen, III., 1900, 289-384. See 

J. Finzi, Die Sckwankungen der geistigen Tatigkeit, Wiesbaden, 

5. 

J. Philippe. Sur les transformations des nos images mentalea^ 

ue philos. XLIII., 1897, 481. 
8 
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decreases with the lapse of time. Finzi employed lette 
nimibers and nonsense-syllables, written upon cards. i Thc 
were presented by means of an apparatus devised tor ti 
purpose, the duration of| the exposure being only about on 
fiftieth of a second. After the exposure, the observer wj 
asked to state what he had observed; and this was usuall 
done after a very brief interval, either inmiediately af ter,- 
in this case observation was tested rather as an act of noting,- 
or at the end of two, four, eight or fifteen seconds, and in oi 
series after two to five minutes. This investigation therefoi 
also dealt essentially with the immediate fading of the impre 
sion. Finzi distinguished between experiments in appn 
hending and in noting. In the former, the observer's repoi 
of what he had seen was made immediately after the presents 
tion of the nimibers, letters or syllables; in the latter exper 
ment, the reproduction was not made imtil after the lapse c 
one of the intervals just mentioned. The observers wei 
instructed to obtain as clear an impression as possible of tb 
object upon the card, to fixate the attention upon it, and nc 
to allow it to escape from the focus of attention. In order t 
fadlitate this, the observer sat silent and motionless durin 
the interval between the presentation and the reproductioi 
directing his eyes throughout upon the point where tli 
stimulus had appeared. This is a very important drcun 
stance in the determination of the process of forgetting b 
cause a forgetting or a fading of the impression occurs eve 
when the attention endeavors to hold fast to the remembranc 
of the impression. 

The following excerpt from Finzi's results is important fc 
our pxuposes. In measuring what an observer has accon 
{lishedi we must distinguish between the amoimt and tli 
\\y of his performance. The amount of his perf ormanc 
by the sum of all the statements which h 
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mishes regarding the impressions; the reliability is cal- 
lated from the nimiber of correct statements^ or their ratio 
the total nmnben One must be careful to avoid falling 
to the erorr of ascribing a highly accurate sense-memory 
> those individuals who make a great many statements re- 
irding what they have remembered. A much more im- 
}rtant result is the ratio which determines the fidelity or 
JiabQity of their statements. 

As regards the number of stimuli to be employed, Finzi 
^rts that a large nimiber is imfavorable to perception 
ecause the act of perceiving readily becomes difficult or con- 
ised in such cases; yet he finds that an increase in the 
umber of presented data is not so disadvantageous to the 
inction of memory. Greater differences were found in the 
cquisition and retention of particular sorts of impressions, 
fumbers are apprehended more readily than letters but they 
re not retained so well. Letters are apprehended and noted 
lore readily when they appear in nonsense syllables than 
hen they appear as isolated letters. In the investigation of 
)ting it was f oimd that single observations have an influence 
)on one another, — a phenomenon which must be regarded 
' especially important in associative learning. For instance, 
is not advantageous to present a great many similar objects 
inunediate succession to the same observer; the individual 
ipressions have a tendency, in such cases, to become con- 
sed with one another and reproduction is impaired. Appre- 
QSLon or observation is less subject to this type of confusion 
in is memorial activity, such as reproduction. 
\& r^ards the temporal interval, Finzi foimd the state of 
airs for his complex material to be wholly similar to that 
K)rted by the earlier investigators who had employed simple 
pressions. There are certain very brief intervals, — eight 
thirty seconds, — for which the reproduction of impressions 
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is easy and certain; but even these diflfer somewhat in amour 
and in reKability of reproduction. Here again, then, we se 
that the best reproduction does not take place immediatel; 
after the first fading of the impressions. This proves agaii 
that forgetting is not due solely to a diverting of attentioi 
but that it is a phenomenon sui generis^ probably identica 
with the fading out of the traces or dispositions left by th* 
primary impressions. The amoimt of impression was greates 
at the end of 6 to 30 seconds; the intensity of impression wa 
greatest after 4 to 15 seconds. Applied practically to pei 
ception, this means that about 10 to 15 seconds should elaps 
after the primary impression if we wish to obtain a repor 
which is at once ready and reliable. In teaching, weshoul 
therefore always allow pupils a certain time in which to woii 
over the perception-content in a purely memorial fashion, an< 
not begin to question them inmiediately after the act of pei 
ception has ceased. This phenomenon is closely allied witl 
reproduction itself. The readiest answer to a question and th 
first ideas which occur to one when one hears a remark ar 
least likely to be correct.' 

Importance also attaches to Finzi's statement regarding tb 
different means of imprinting; but these were, unfortunatelj 
investigated without an accurate determination of the idea 
tional types of his observers. When, as in Finzi's experiment 
one is called upon to note nimibers, letters or syllables, it i 
possible to proceed in three or four different ways. One ma; 
imprint upon memory the visual images, or the auditory an< 
vocal-motor images, or the vocal-motor images alone. On 
observer endeavors to remember the visual images of the let 
ters, another says them over to himself, another hears them i 
imagination, while others speak and hear them at the sam 

' £. Meumann. Vorlesungen zur Einfiihrung in die experimenteUi 
Padagogik, Zweiter Aufl,, 1912, I., 516. 
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time. In general, it was found in Finzi's experiments that 
retention by means of visual images gives the most reliable 
results. This is undoubtedly due to the fact that visual 
images were the memory material which conformed most 
dosely with the stimulus, for his method of presentation was 
visual. But it is probable that the same rule holds for observa- 
tional noting as for retention in general. Every observer must, 
so far as possible, discover his own peculiar mode of remember- 
ing and employ chiefly that means which corresponds with his 
own ideational type. But the nature of the stimulus is also 
important. Visual stimuli are retained better by means of 
visual images; auditory stimuli better by means of auditory 
images, etc. It is probable, therefore, that the most advan- 
tageous retention is that in which the individual endeavors 
to reach a compromise between his own ideational type and 
the sort of stimulus presented to him. A visuaUzer will 
naturally be obliged to rely upon visual imagery in dealing 
with visual stimuli; an observer who images in auditory terms 
willy in such a case, endeavor to employ his feeble visual 
imagery so far as he can, but he will reinforce them wherever 
possible by means of auditory images. 

Do we remember better when we rely solely upon impres- 
sions and ideas which correspond to our ideational type? 
Or is it more advantageous to have recourse to as many sorts 
of imagery as possible? Two American psychologists, Muen- 
sterberg and Bigham, have attempted to show experimentally 
that it b more advantageous to employ as many sorts of images 
as we can. Results obtained by Segal and by myself show that 
it is more advantageous for the observer to depend upon his 
own ideational type and upon the images corresponding there- 
to, so far as he can, and to attempt to effect a compromise 
between these and the modality of the presented datum only 
when the latter does not coincide with his ideational type. 
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The former occurs when a person of the visual type has to 
deal with visual stimuli; and the latter when he deals with 
auditory stimuli. 

It may be added that Finzi also made a study of the dis- 
traction of attention during the act of observation which 
constituted the chief topic of his investigation. Attention may 
be distracted either while the observation is in progress 
(Wundt's diverting method), or after the observation has been 
completed (Wundt's obliteration method), — the aim being, 
in the latter case, to obliterate the primary impression before 
the act of reproduction begins. The former experiments w^c 
obviously concerned with the immediate retention of an ob- 
served datum and with the behavior of attention during the 
observation itself; the latter dealt with the delayed reproduc- 
tion or the recognition of an impression after it had been 
crowded out of consciousness. We have already seen that it 
is extremely difficult to distract the attention, and that dis- 
traction is least eflfective in the case of sense-impressions. 
Finzi found that the eflfect of distraction, and its subjective 
compensation by the observer depend upon the means by 
which not only the noting, but also the distracting itself is 
accomplished. The observer who is accustomed to work with 
visual images is most distracted by subsidiary activities which 
also make use of visual images. The individual whose cus- 
tomary procedure in the act of learning consists in pronounc- 
ing the letters or syllables is distracted most when his vocal 
apparatus is called into play by the distracting stimulus. In 
general, therefore, it turns out that those distracting stimuK 
have the most pronounced effect which most closely resemble 
the impressions to be noted or the means employed by the 
observer in noting them. 

It may be added that Finzi found that visual imagery is 
subject to relatively little falsification in reproduction; and 
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when we remember that visual learning is also most advan- 
tageous for the recognition of letters, visual noting seems to 
ezcelin every respect. Since we have to do chiefly with visual 
material not only in practical life but also in the school-room, 
it follows that visual impressions are of greatest significance 
Ux our consciousness even during the observing itself; it 
follows also that children should be trained, so far as possible, 
to employ visual imagery in noting impressions. 

Concerning the subjective assurance with which individuals 
report their observations, it may be said in general that sub- ^ 
jective assurance is greatest soon after the observation is 
completed, and that it decreases with the lapse of time. The 
decline of assiurance is attended by characteristic phenomena, 
— correct statements are made with a feeling of uncertainty, 
and erroneous statements with a feeling of certainty. Then, 
too, subjective certainty manifests an individual variation. 
In the case of one observer, Finzi f otmd that as many as one- 
third of his false statements were made with a feeling of cer- 
tainty that they were correct. The feeling of certainty is 
therefore by no means a reliable index of the fidelity of 
memory, — an observation which has been confirmed by the 
investigations of testimony by Stem and others, and by 
observations in criminal psychology made by Gross and 
others. ' " Even those parts of the memory-image which have 
been smuggled in subsequently may be accompanied by a 
Feeling of absolute certainty." In these and numerous other 
experiments, it is shown that one is always inclined to supple- 
cnent incomplete memory-images so that they may give the 
umie general impression as the original phenomenon; and 
lie addition which judgment or imagination makes to memory 

« H. Gross. Criminal Psychology (trans.) » Boston, 191 1; Mnemo- 
echnik im Unterbewusstsein, Archivf. Kriminalantkiopplogie, XXIX., 

907. 



lOO The Psychology of Learning 

can not, in many cases, be distinguished from the genuine. 
It is unfortunate that we do not know how the feeling of cer- 
tainty originates in our remembrances. Finzi advances the 
hypothesis that the distinctness of the memory-image plays 
a leading r61e in giving rise to it, — the more distinct the image 
the more convinced are we of its fidelity. It is possible that 
certain sensations also play a part here, such as organic sen- 
sations which may produce the feeling in question. The fed- 
ing of assurance is probably most illusory ''in cases where the 
perception itself was inaccurate, or the elapsed interval was 
long, and the opportunity for falsification by means of ideas, 
external influences and emotions was most abtmdant" 
(Finzi.) 
\ It is, of course, important that when we train children in 
, observational noting, we should direct their attention to the 
illusory character of the feeling of certainty, in order that they 
may soon reach the conviction that the only reliable test which 
we have for the accuracy of our memory of sense-impressions 
is a return to the sense-impressions themselves, and a com- 
parison of the remembrance with the object of perception. 
In later experiments, Finzi reported a remarkable phenomenon 
which has been confirmed by others, namely, that when re- 
production takes place after a long interval, the subjective 
assurance is again increased although the objective correctness 
of the memory has now decreased. 

We may still inquire what phase of observational noting 
profits most from training, — the accuracy and reliability of 
perception and imprinting, or the niunber of imprinted data? 
Finzi is of the opinion that reliability is increased more by 
training than is the amount noted. Thus the formal and 
functional aspect of memory derives more profit from training 
than does tl^iriaterial aspect. 

A particularly important result of Finzi's investigation is 
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his discovery that the most diverse individual characteristics 
may exist in combination^ in observational noting. Thus, 
iw instance, an especially great distractibility of attention 
and a great capacity for training and habituation may be 
present in the same individual; and we may find a combina- 
tion of increased compass of memory with increased fidelity 
and trustworthiness, etc. We have, as yet, no definite knowl- 
edge as to the interdependence of these individual char- 
acteristics. It is probable, however, that they are relatively 
independent of one another, because in the same individual 
we may find a great distractibility of attention and yet not- 
withstanding this a great capacity for training in its formal 
and material aspects. 

Finzi's experiments have been extended in many direc- 
tioDs by later investigators. Schneider, Reinhold and Kraus 
empbyed Fima's i^paratus in a study of the sensory appre- 
hension of the insane. Kraus fotmd that the diminished 
memorial capacity, in a mental disorder which is known by 
the name of Korsakoff's disturbance of memory, may be due 
diiefly to a retardation in the rate of the process of apprehen- 
sion. This shows us again how important it is that the primary 
duration of impressions in consciousness should be sufficient^ 
long if they are subsequently to be reproducible. Wolfskehl 
investigated the gradual fading of the image of groups of 
letters in the case of mentally abnormal patients; Kramer 
investigated the same phenomenon in normal adults. Wolf- 
skehl believes that he was able to show that noting capacity 
decreases a short time after the presentation of the material, 
or more strictly speaking, that the memory-image fades at 
this time; on the contrary, Kramer foimd, as did Finzi, that 
irregularly periodic fluctuations in the fidelity of the memory- 
image appear at different intervals. A uniform initial decrease 
and a subsequent increase does not, however, occur; an 
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^ increase in the fidelity of the memory-image is foimd to be 
present shortly after the stimulation takes place. Ejramer 
made a determination of the progressive course of reproduc- 
tion after noting, at intervals of five seconds, for a total 
period of ninety-five seconds. 

Kramer discovered that one's capacity for noting is im* 
proved by practice and that different types of noting may be 
shown to exist. The most diverse individual characteristics 
may be present in the noting of the same individual, as Finzi 
also had found. Kramer dtes the following combinations: 
7. amoimt very great, reliability moderate; 2. amotmt very 
slight, reliability very slight; j. amoimt moderately great, 
reliability moderate; 4. amount not very great, reliabili^ 
great. ' 

The determination of such combinations of individual char- 
acteristics may be of importance in teaching; they show the 
teacher what divergences are to be eliminated in his pupils. 
Ranschburg and Boldt' found that capacity to apprehend and 
to note is present in increased degree in cases of abnormally 
agitated emotional life. 

Ranschbiu-g has introduced important innovations in the 
testing of noting. His method of pairs of words is especially 
useful in combination with the method of correct associates 
(Treffermelhode). Pairs of significantly related words are 
presented to the observer in auditory or visual fashion; and 
he is subsequently asked to respond with the second member 
of the appropriate pair when he hears the first member of 
that pair. His correct associates are recorded, together with 

* All of these investigations were published in Kraepelin^s Psyckd- 
ogischen ArbeUen. 

> P. Ranschburg, Das kranke GedachtniSy Leipzig, 191 1. K. Boldt, 
Studien Uber Merkdefekte, Monatssckr.f. PsychiaL u. Neurol. XVIIn 
1905. 
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his association-time which may be measured by means of a 
stop-watch. This method is capable of a variety of uses, in 
that syllables may be substituted for words in order to test 
mechanical retention, and the test may be extended to include 
delayed instead of immediate reproduction. Ranschburg has 
devised an ingenious apparatus for the visual presentation 
cf words and syllables;' he employed this apparatus in an 
investigation of the relative efficiency of verbal memory in 
aonnal and sub-normal pupils. He found that these two 
classes of pupils are sharply differentiated by the results of 
this method. Sub-normal pupils are characterized by a lesser 
number of correct associates, and by a slower reproduction; 
their reproductions contain many words which are not sig- 
nificantly related to the words which aroused the reproduc- 
tions. 

His investigation of abnormal memory, in paralysis, delir- 
iinn, etc., shows that the process of apprehension and imprint- 
ing may be unimpaired in a patient whose other mental f imc- 
tions are seriously impaired; but delayed reproduction or 
g^uine retention is always defective when apprehension and 
imprinting are defective. This proves again that imprinting 
and retention are psychically distinct processes. Since im- 
printing is usually measured in terms of immediate repro- 
duction, psychopathology warrants a differentiation between 
temporary and permanent retention. 

Investigations of the memory of mental defectives show 
that the pathology of memory may make important contribu- 
tions to the solution of the problems in which we are interested. 
It enables us to compare the observational noting of normal 
and abnormal individuals; and such a comparison is illiuni- 
nating because it shows us the factors upon which the success- 
ful accomplishment of observant noting depends. Then, too, 
' lliis apparatus is described on page 108 of this volume. 
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the study of the abnormal mind enables us to analyze the 
process of noting in a much more thorough-going fashion 
than is possible by means of introspection alone. Since, in 
certain cases, the impairment is found to include only a part 
of the group of component processes which are concerned in 
the act of noting, we are furnished with a means of isolating 
certain of the components from the group; and we discover 
that processes which seem to introspection to be simple and 
unanalysable are really composed of more elementary com- 
ponents. The experiments of Finzi, Ranschburg, Goldstein 
and Boldt yield two chief results, in so far as the composition 
of the process of observational noting is concerned. /. The 
essential factors which contribute to successful noting seem 
to be: concentration of attention; a rigid adherence to a 
goal of observation; a certain rapidity of imprinting; a keen 
interest in the object observed; an active attention; a rich 
store of ideas with which the observed content may be brought 
into relation; an easy mobility and a ready command of 
these relation-ideas; and an integrity of memory itself. 
2. Noting is found to consist of a niunber of relatively inde- 
pendent component processes; and in cases of mental disease 
the impairment may be restricted to one or other of the 
components. The following components may be enmnerated: 
capacity to concentrate the attention and to become a con- 
centrated individuality; the whole process of apprehending 
and unprinting; the vivid unmediate "after-effect" of stim- 
tdation; the normal development of genuine processes of 
reproduction in which the definite and correct verbal desig- 
nation of the observed content plays a leading part; and the 
lasting retention, or the persistence and fidelity of the 
memorial dispositions which have been laid down by the 
process of noting. 
Now the technique of noting must aim to develop all of 
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these component processes of noting. Since experimentation 
can show us which of them are ill-developed in a given indi- 
vidual, we possess a means of remedying defects in the indi- 
vidual's endowment by prescribing training of a special sort. 
A comparison of immediate and delayed reproduction is 
espedaUy illuminating in this regard. Errors in immediate 
reproduction indicate that imprinting is defective; and indi- 
viduals who are prone to such errors should be given a special 
training in observing. Errors in delayed reproduction, if they 
occur in combination with efficient immediate reproduction, 
Indicate an imreliable memory; individuals in whom this 
defect is fotmd should be given special exercises in memory 
training. 

Investigations which have dealt with the retention and the 
revival of complex sensory material show a wholly different 
state of affairs. In every-day life and in the school-room 
this sort of observational noting is much more frequently 
employed than is the imprinting of simple sensory material. 
But still we must not lose sight of the fact that the latter sort 
of imprinting contains the elements of the former, and that 
in the noting of complex impressions we are always concerned 
with the noting of elements; yet in the apprehending and 
imprinting of complex impressions a wholly new feature is 
added, — the apprehending and imprinting of a total impres- 
sion of a complex sort, — and the elements are in most instances 
imprinted only as component parts of this total impression. 
Experiments dealing with complex stimuli have shown us the 
significance of another group of subjective conditions of obser- 
vational noting, particularly that of the view-points of 
observation, of the direction of the observer's interest, and of 
other individual characteristics of the observer. 
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c. The JnoesUgaiion of Testimony and Noting 

Only within recent years has our experimental technique 
been extended to include the noting of this sort of material, 
the investigation of testimony, among other causes, furnish- 
ing the impetus. The investigation of testimony consists in 
presenting to the observer a picture, a concrete object, a 
process or an event, and in having him describe his experience 
after the objective stimulus has been removed. The observer 
is given a definite time during which the picture or object 
may be examined ; and the period of exposure is short, usually 
less than one minute, in order that attention may be keenly 
concentrated throughout. Diuing the presentation the obser- 
ver must, in accordance with instructions given him in advance, 
imprint the object upon his consciousness as accurately as 
possible. Then it is withdrawn, and inunediately afterwards 
a complete description of the object is recorded in writing. 
Here, in conformity with a suggestion by Stem, we must 
distinguish between a spontaneous and independent descrip- 
tion or report, and an interrogation or cross-examination. 
The report comprises the testimony offered by the observer 
in a voluntary and spontaneous manner, without aid of any 
sort. As a rule the interrogation follows the report, taking 
the form of a systematic questioning addressed by the experi- 
menter to the observer. The aid received from the experi- 
menter's questioning may be combined with an attempt to 
determine whether the observer is susceptible to suggested 
impressions which were not received during the presentation; 
in other words, the observer's suggestibility may be investi- 
gated. Both the report and the interrogation may come at 
different intervals after the material has been presented. 
If they come immediately after the presentation, we make a 
test of observation and its effect as manifested in the imme- 
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liate retention of complex impressions. If they do not come 
mtil after a considerable time has elapsed^ we deal with true 
nemory; and from a comparison of the results obtained 
if ter the lapse of different intervals we may determine the 
progress of the forgetting of complex material. 

These investigations of testimony are also investigations 
>f observational noting, for the observer has explicit instruc- 
ions so to imprint the material that he may give the fullest 
x)ssible testimony concerning it. For instance, in Stem's 
scperiments the following instructions were given to the chil- 
iren who served as observers: '' I should like to find out if 
iTou have a good memory. I am going to show you a picture; 
md you are to look at it carefully. I shall give you ample 
Ime to note everything which it contains. Afterwards you 
dll describe all that you saw." If in the description which 
bllowedy the child came to a point where he hesitated he was 
x>ldto "Think again; perhaps you will remember something 
tlse." When he could find no more to report he was asked, 
'Does nothing else occur to you?" When finally he replied 
n the negative, his report was taken to be finished and the 
nterrogation began. 

The picture which Stem employed was a colored print of a 
)easant's room, from a portfolio of pictures published by 
>chreiber in Esslingen. Other investigators have employed 
omewhat different pictures, in some cases more complex. 
x>bsien's piqture represented a boy engaged in fishing. 
)ppenheim used two pictures from Schrdber's collection; 
»ne of them symbolized water, and the other showed peasants 
X work in a field. Experiments of this sort have been made 
\y Stem, Wreschner, Lobsien, Marie Dtirr-Borst, Roden- 
mldt and others. ' 

So far as our purposes are concerned, these investigations 

' See Bibliography at the end of this volume. 
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of testimony have the disadvantage that the eflfect of obser- 
vation upon testimony itself has not been submitted to an 
adequate investigation. These experiments therefore yield 
little more than a statistics of testimony from which, of course, 
certaid important conclusions bearing upon observing and 
noting may be drawn; but they do not contribute directly to a 
solution of our problem. 

From the investigation of testimony there has developed 
a group of experiments which deal directly with the noting 
capacity of adults, normal and abnormal, and of school- 
children. Experiments of this latter sort were conducted by 
Bogdanoff, and by Bernstein and Bogdanoff;' others woe 
tmdertaken by Boldt, Net^chajefif, Brodmann, Ranschbuig, 
Goldstein, Lobsien, and by Schroebler and the author. Among 
these we must mention, first of all, the pioneer experiments 
of Ranschburg and Goldstein because these writers call atten- 
tion to a number of extremely important objective conditions 
of observing and of noting, and contribute to an accurate 
analysis of the processes employed in these two fimctions. 
Ranschburg improved the technique of experimentation in 
this field by introducing a very useful apparatus which he 
calls the mnemometer. This is a small box with an aperture 
in the lid, under which rotates a disc driven by a spring. 
Nimibers, words, pictiu-es, etc., pasted upon the disc can be 
made to a[^>ear and to disappear, in successive order behind 
the apertiu-e, at any desired rate of speed. Ranschburg's 
results show, first of all, that the ease and accuracy of obser- 
vational noting depends in great measiu-e upon the character 
of the objective stimuli, particularly upon whether the stimuB 
differ from one another or contain similar or identical elements. 
His experiments led to the formulation of the important 
law that impressions are apprehended more rapidly and more 
* See Bibliography at the end of this volume. 
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correctly in proportion as their stimuli are diverse; and they 
are apprehended less readily and less correctly in proportion 
as their stimuli are similar or identical.' This law may be 
demonstrated from the apprehension of series of numbers. 
Several groups containing from two-place to six-place num- 
bers were exposed for periods of one-third of a second in the 
mnemometer, some of the groups containing wholly differ- 
ent digits (210 864), and some containing similar or identi- 
cal digits (471 038) (929 968). It was found that groups 
containing similar or identical digits were erroneously per- 
ceived much more frequently than those containing wholly 
different digits. There were also certain remarkable subsid- 
iary results. For example, errors seldom occurred at the left 
side of the column; approximately ninety per cent, of the 
false readings occurred in the right half of the group of 
digits. * The final digits of the niunbers, however, were per- 
ceived correctly in almost every instance. 

In these erroneous perceptions certain fundamental types 
of error recur with great frequency. Similar digits tend to 
fuse with one another in reproduction; for instance, 3 is 
often confused with 8, 9 with 6, 2 and o with 9. ''The dimly 
perceived digits either lose certain of their finer details or 
they appropriate other details." For example, 194 607 was 
read instead of 194 907; 491 238 instead of 491 938, etc. 
When two similar digits stood side-by-side and one of them 
was imperfectly perceived, the latter was transformed into 
the former, — a very frequent type of error. One digit was 
substituted for another which bore no resemblance to it, as 
4 for 9, 7 for 8, etc. Again when a digit was imperfectly per- 

< P. Ranschburg, Ueber Hemmung gleichzeitiger Reizwirkungen, 

Zeiisckr.f. Psychol.^ XXX., 1902, 39-86. 

* This may possibly be due to the influence of our having learned 

to read fnun kft to right. 
9 
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ceived, a digit which was similar to one of its neighbors was 
substituted for it, thus 8ii 824 was read 811 224; or the 
digit next in numerical sequence was substituted for the 
imperfectly perceived digit. Ranschbmrg refers to these as 
simple errors, employing the term complex error to indicate 
transpositions and the like. It was found that certain saies 
were read on the whole correctly and others incorrectly; and 
in particular, it was found that when digits containing strai^^t 
lines, — I, 4, 7, — stood in the third, foiurth or fifth places, the I 
reading was especially accurate. This also shows to what an I 
extent ready and correct apprehension depends upon the 
objective character and the external arrangement of the 
stimuli. The almost invariable absence of error at the left 
of the colunm of digits is referred by Ranschburg to the 
habitual direction of the progress of attention, as in our 
reading from left to right. 

The results may then be siunmarized in this statement: 
''Illusions in the apprehension of complex stimuli are due to 
two causes: a. the composition of the series, — homogeneous 
elements increasing the illusion; and b. the behavior of 
attention, which seems to turn first to the beginning or left- 
hand side of a series of graphic signs. This behavior in tum 
is a product of habit and training, and seems to follow a 
regular law. "In a minimal period of time, the attention is 
able to grasp a greater nimiber of sensations or ideas when 
they are aroused by heterogeneous stimuli than when they 
owe their origin to homogeneous stimuli," or "The thresh- 
old for the apprehension of simultaneous or immediately 
successive heterogeneous stimuli is lower than for homogeneous 
stimuli presented under identical conditions." Ranschbuig 
refers to this as the law "in accordance with which appre- 
hension is rendered more difficult by the presence of identical 
elements." Many other investigations justify the conduskfl 
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hat this law holds for simultaneously perceived as well as 
or successively perceived stimuli. Ranschbiurg seeks the 
rause of this phenomenon in the circumstance that similar 
>r like elements inhibit one another in the process of appre- 
[lension. They are unable to hold their own in the struggle 
prith their heterogeneous rivals for possession of the narrow 
&eld of consciousness. This is expressed by Ranschbiurg in 
the significant statement that ''intensity and affective tone 
being equal, the dissimilar members of a group of stimuli 
irhich act upon consciousness at exactly or approximately 
the same time are given the preference; while those which 
V[% similar or identical inhibit one another." This formula- 
tion is employed by Ranschbiurg to give special emphasis to 
the fact that the inhibition of homogeneous stimuli operates in 
atter independence of all the conditions of noting which owe 
their origin to the intensity and the emotional tone of stimuli. 

All of this has a distinct pedagogical significance. It shows 
us that material which is to be presented concretely must 
be selected carefully in so far as its objective difficulty is 
Doncemed; and that concrete material is perceived more 
readily and more significantly in proportion as it is composed 
rf simple elements, — digits containing straight lines, — and of 
lissimilar elements. It is also of importance to pedagogy 
that the observer finds greater difficulty and requires more 
x>ncentration in apprehending groups which are "encum- 
3ered" with similar elements than in apprehending groups 
irhich are made up exclusively of heterogeneous elements. 

A nimiber of important experiments by Goldstein ' dealing 
vith observational noting in the insane, are, in a sense, a 
supplement to those of Ranschburg. They are a continuation 
if previous investigations by Diehl and Bernstein, Ransch- 

* K. Goldstein, MerkfShigkeit, Gedachtnis und Assoziation, Ztitschr. 
, FsycM., XLI., 1906, 38-47; 117-144- 
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burg and Boldt, but they go much farther in the analyas of 
the processes employed in noting. In a first series of ezpd- 
mentSy Goldstein presented to his (abnormal) subjects twentjf- 
three stimuli or objects to be noted, in successive order,^ 
three significant words, three familiar objects, three uncol- 
ored pictxures, three colored pictures, three two-place numbers, 
two street addresses, three colors (skeins of yam), and three 
coins. The observers were allowed to regard these objects 
imtil they felt that they had imprinted every detail clearly 
upon memory; then after intervals of one minute, five min- 
utes and twenty-foxu: hours, Goldstein determined how mud 
was remembered. In a second series of experiments, sin^ 
objects were presented; and these were described after very 
brief intervals, — five, ten, twenty, forty, and sixty seconds. 
Here again two different sorts of stimuli were employed,— in 
one case, stimuli which gave least opportunity for associative 
connections; and in the other case, stimuli which were rich 
in associations. The former objects included two-place, odd 
numbers; and the latter, a colored picture whose content 
was familiar to the observer. In the case of the picture, 
retention was tested by the method of recognition; in the case 
of the nimibers, a reproduction of tlie digits themselves was 
demanded. In a third series of experiments, the time which 
intervened between observation and reproduction was filled 
with distracting stimuli; similar stimuli being employed in 
half the experiments, and dissimilar stimuli in the other half. 
The distraction took the form either of a naming of pictures 
(after nimibers or pictures had been perceived), or of simple 
arithmetical calculations. 

These experiments aimed to make a test, in certain cases, 
chiefly of immediate retention and imprinting itself, and in 
other cases, chiefly of the true retention which had been 
accomplished by means of associative aids. The investiga- 
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tion yielded the important result that the same observer 
' may show a creditable capacity in "noting for only a short 
^ time," that is, in immediate retention, but a poor capacity in 
iK)tiDg for a longer time; and that noting by means of simple 
imprinting (when numbers are presented and associative 
^ ideas are lacking) may be poor in an observer whose noting 
by means of associative aids (pictures) is highly developed. 
It was found, further, that even when an individual possesses 
a good capacity for imprinting and associating, his acquisi- 
tion of concrete material may still be very imperfectly devel- 
oped; this is the case when he proves to be an individual 
who lacks interest in the eiperiment and does not will to 
aquire information. 

These results give us a clearer insight into the natiure and 
the component processes of the act of noting. They show 
us I. that in the act of noting, the process of imprinting 
(called ''simple imprinting" by Goldstein) possesses, to a 
certain extent, a significance which is independent of the 
Ibnnation of associations. We must, therefore, distinguish 
between the sunple or direct imprintmg of stimuU which is 
xelatively independent of the formation of associations, and 
noting which is accomplished by means of the formation of 
associations. The former process gives rise to a direct recep- 
tion of impressions; the latter to a reception through the 
medium of familiar ideas. The two activities cooperate in 
«very act of sense-perception; but now the one, now the 
other may predominate. Pure direct imprinting comes into 
operation especially when we are dealing with impressions 
^hich are relatively lacking in associations, and when the 
time for perceiving is very short. In cases of the opposite 
sort, associative noting predominates. ^ 

These experimental findings fiunish another confirmation 
for my distinction between immediate and lasting retention. 
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Immediate retention depends much more upon the process 
of imprinting than upon the formation of associations, because 
the latter is precluded by lack of time under the conditions of 
tiie experiment. Immediate retention may be strong in an 
individual whose lasting retention is weak, and vice versa; 
and this non-correlated distribution of the two functions of 
memory is to be referred to the effect of imprinting and of 
associating. Immediate retention appears to be the special 
effect of imprinting, while lasting retention is the special 
effect of association. Immediate retention and the effect of 
imprinting are correlates. Indeed, the associative fimction 
may be seriously impaired in the insane without immediate 
retention being sympathetically affected. And it is for this 
reason that capacity for imprinting and capacity for asso- 
ciative noting may show different degrees of training and 
development in the same individual. 

As regards the effect of distraction during the period which 
intervenes between presentation and reproduction, Gold- 
stein foimd that in all of his observers distraction gave rise 
to a more serious impairment m tiie retention of numbers 
than in the retention of pictures; and that distraction by 
means of a homogeneous stimulus, — Le.y when pictures were 
introduced after pictures had been observed, — ^is more effect- 
ive than distraction by means of a heterogeneous stimulus. 
He recognizes that this phenomenon is analogous with Ransdi- 
burg's finding that homogeneous impressions and ideas inhiUt 
one another more than heterogeneous. But at the same time, 
it shows that distraction has a more disturbing effect in imme- 
diate retention; and this accords with Goldstein's further 
observation that the "formation of associations actually has 
a disturbing e£(Mt upon noting capacity for shorter intervals.'' 
This shows the pure imprinting of impressions to be a special 
process which has its own peculiar conditions and results. 
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Goldstdn's observations give us still more information 
concerning the component processes which constitute obser- 
vational noting. We see, namely, that this act consists in a 
cooperation of i. the concentration of attention; this prob- 
ably is of the nature of a general condition upon which depend 
not only the result of the imprinting and the formation of 
associations^ but also and chiefly the imprinting itself; 2. the 
process of imprinting; 5. the formation of supporting asso- 
ciations, which constitutes, for the most part, the incorpora- 
tion of the content of perception into our body of former 
ideas, and renders possible the establishment of associative 
connections; 4. the will to observe and to note. The will 
to observe is to be regarded as a different direction of the 
^will from that which is present in noting. Its presence is 
seen in the individual's interest in the acquisition of the con- 
crete material; and its absence manifests itself in an indif- 
ference on the part of the learner. To these must be added 
as additional conditions of observational noting the objec- 
tive relations, homogeneous or heterogeneous, of the stimuli, 
which Ranschburg specified, and the significance of the 
intensity and emotional tone of stimuli, which have long been 
known to psychology. Hence we find a multitude of cooper- 
ative processes and conditions in noting. 

It is a matter of prime importance that each of these fac- 
tors iq>pears to have its special influence upon the results of 
the whole process of noting. There are only two of the fac- 
tors, however, which are to be regarded as genuine fimctions 
of memory, namely, imprinting, and the forming of associa- 
tions. Imprinting clearly has the chief significance in the 
immediate reproduction of impressions; while the formation 
of associations is chiefly significant for permanent retention, 
(after the impressions have wholly disappeared from con- 
sciousness) or for the genuine fimction of memory. Yet 
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investigations of the insane show that associative noting is, in 
its very nature, dependent upon the excellence of the associa- 
tion mechanism, or upon the quality of the individual's fimc- 
tion of association and reproduction. Imprinting and imme- 
diate retention, on the other hand, are independent of this; 
that is, they may function normally even when the associa- 
tive mechanism is pathologically impaired. 

Just as these experiments give us an insight into the process 
of noting, others, such as those of Bernstein and Bogdanc^ 
are especially illuminating regarding the effect of noting and, 
in particular, of the retention of complex impressions as a 
result of observational noting. They have an especial value 
in that the material which they employed is closely related 
to that with which children are concerned in the schooI-ro(»n. 
Bernstein did not employ ordinary pictures, but simple geo- 
metrical figures which had been drawn upon a screen. Tte 
screen was marked off into nine squares, arranged in three 
rows; and each square contained a figure. The fiigures were 
simple forms, as a square with one diagonal, a two-armed 
cross, two triangles with their apexes joined, etc. For ease 
of observation the screen was framed, and placed in the 
hands 6f the observer. The children who served as observer 
were allowed to examine the group of figures for a period d 
thirty seconds; the observa^tional noting or the retention d 
the material was then tested by a method of recognition. 
There was now laid before the observer a sheet containing 
twenty-five simple geometric figures, among which appeared 
the nine original figures distributed in irregular order, together 
with nine others which resembled them somewhat, and seven 
\ wholly new figures. The procedure consisted in having the 
observer identify the figures which he had seen in the original 
series upon the screen. The method assumes "that those 
figiures which were imprinted accurately upon memory will 
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now be identified without error, and that therefore the num- 
ber of figures identified upon the second sheet will correspond 
with the number retained in memory." If this niunber is 
brought into relation with the total number of figures observed 
upon the original screen, then we shall have the ratio 7 as a 
measure of the observer's noting capacity. ^' If the observer 
selects from the second group any figures which were not 
present in the original series, the number of false identifica- 
tions must be brought into relation with the proportion of 
correct identifications, f — /, that is, the relative niunber of 
correct and of false statements constitutes what we may 
call the co-effident of noting." (Bernstein.) Similar experi- 
ments had previously been made with abnormal subjects by 
Bogdanoff ; he and Bernstein together continued the investi- 
gation with children, — twenty-eight observeis between the 
agies of seven and fifteen years, — ^in one of the high schools of 

Moscow. 

* 

Their results give us much valuable information relating to 
the psychology of observational noting, although being influ- 
enced by current investigations of testimony, the experimenters 
were unfortimately content to give an inadequate nmnerical 
statement of their data, and did not make a sufficiently thor- 
ough investigation of the process of observing itse lf.^ 

From all of these experiments we see that, in general, the 
number of correct statements increases fairly regularly with 
increase in the age of the child. Bernstein extended his 
investigation to include a test of ^'passive attention"; that is, 
after each e]q)eriment he asked his observers whether they 
could state how many figures appeared upon the second sheet. 
Since the chfldren had had no reason to expect that this 
question would be asked them, it may be assumed, in the 
majority of cases at least, that they did note this feature 
deliberately or intentionally. In any case, such a question 
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must yield very uncertain results because, of coiurse, the 
deliberate and intentional imprinting of the niunber of figures 
upon the second sheet might have taken place, and because 
it was not difficult for the children to calculate the number 
of figures from the general appearance of the sheet since it 
contained five rows and each row contained five figures. For 
these reasons the niunerical data obtained from the answers 
to this question show that "passive attention" is very irr^- 
ular in its development. 

One is siuprised to find that some of the observers made a 
great many erroneous identifications; indeed, certain of the 
eighteen-year-old observers marked upon the second sheet as 
many as six figures which bore no resemblance to the original 
figures. And even when the niunber of errors was not so 
great, it is smprising that certain figures which had not been 
seen in the original series were sometimes "identified." In 
general, however, it turns out that noting capacity improves 
with increase of age; it reaches its maximiun in the fifteenth 
year, and subsequently declines. Additional experiments 
with thirty-five adults showed that, on the average, adults 
are more efficient, — ^their averages being 7.6 correct and .8 
erroneous identifications. But at the age of fifteen the aver- 
age niunber of correct statements is 8.2. The results arc 
shown in the f oUowing table : 
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The important feature consists in the fact that the correct 
ientifications increase in proportion as the erroneous iden- 
ifications decrease. This relation gives one the impression 
hat correct and erroneous ideas suppress one another. It is 
emarkable, too, that yoimger children make relatively few 
orrect statements and a very large niunber of false, a feature 
?hich is especially noteworthy since the nmnber of impres- 
aons to be noted was only nine. This indicates that capacity 
:o observe and to note is but slightly developed in the earlier 
^ears. 

Boldt's' investigation is not so important, because only 
six objects were presented. This number is decidedly too 
small. Netschajeff 's method ' consisted in displaying twelve 
ool(»ed [nctures of large size, and as nearly as possible of 
similar coloring. Each picture was shown for five seconds; 
then the child was asked to pick it out from among a group 
oC thirty-six pictures. Here, too, the accuracy of recognition 
was foimd to increase with age« 

The actual investigations of Uistimony are in some respects 
more instructive than the investigations of noting capacity 
which we have mentioned, because they have endeavored to 
ciake a more accurate evaluation of the psychological sta- 
tistics of testimony. There are three groups of these experi- 
ments which must especially be mentioned here: i. The 
pioneer investigations of Stem and Wreschner, tbe former 
dealing with children and youths, the flatter with adults. 
^* Rodenwaldt's experiments with soldiers must be brought 
^to conq)arison with this first group. Rodenwaldt investi- 
gated the testimony of adults of about the same age as 
Wreschner's, but of a lesser degree of intelligence. 3. The 

'K. Boldt, Studien fiber Merkdefekte, Monatschr, /. PsyckiaL u, 
^mU., XVIL, 1905, 97-114. 
'A. Netschajeff, Ueber Auffassung, Berlin, 1904. 
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third group of experiments concerns the important question 
as to whether testimony and capacity to observe and to note 
can be trained and improved by practice. This question was 
investigated by Oppenheim, Borst, Baade, Lipmann, Ranscfa- 
burg, Schrobler, Meimiann, and others. ' 

We have already described the method employed in Stem's 
experiments. His material consists exclusively of the colored 
picture of the peasant's room. This picture represents a 
simple peasant's hut, in which a man in shirt-sleeves and col- 
ored vest is sitting at a table. The family is beginning thdr 
meal. The husband has a plate before him, and in his right 
hand a spoon. He is looking toward his wife, who stands at 
his right and is in the act of setting a pitcher on the table. 
Opposite the wife and to the left of the husband, a small 
child is sitting upon a bench, with a plate before him; he is in 
the act of bringing a spoon to his mouth. Beside him and at 
his left is a dog. At the side of the table, which is turned 
toward the spectator, is the wife's chair, and upon the table, 
her plate and spoon. The supper-dishes are upon the central 
part of the table. To the left is a blue cradle containing a 
baby. A large bed stands in the background; and upon the 
wall are three pictures and a crucifix. The window has a 
partially lowered shade and a pair of rose-colored curtains; 
plants can be seen through the window. Upon the wall, to 
the right, is a Black Forest clock; the room has a timbered 
ceiling. 

Rodenwaldt has justly remarked that this picture is not 
altogether appropriate for experiments in testimony. The 
clothing of the family, the beard of the peasant, and partic- 
ularly the woman's dress are most unusual. Then, too, the 
perspective of the picture is exaggerated to such an extent 
that the floor must seem to children to be non-horizontal. 
'See Bibliography at the end of this volume. 
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It was Stem who furnished the chief points of view for the 
evaluation of experimental data, in which, for the most part, 
he has been followed by other investigators, although there 
have been certain essential variations in the computation of 
results. Distinctions have been made between the amount 
and the accuracy of testimony, and between free or spon- 
taneous testimony and that which is obtained when sponta- 
neous memory is aided by interrogation or cross-examination. 
It is important to note that spontaneous testimony is alwaysP^ 
much more limited in scope and content than total testi- 
mony, the latter term referring to the combined spontaneous 
and interrogatory product, or to the total amoimt reproduced. 
Thus, when an observer reports his experience spontaneously, 
his report by no means represents the complete content which 
was left in his memory by the original sensory impressions. 
Tliere is, as Stem points out, a mass of mental content in 
addition to this spontaneous product which can be repro- 
duced only at the uistigation of an external impulse. Indeed, 
in many instances, the spontaneous portion amounts to only 
one-half of the total remembrance. Spontaneity is meas- 
ured by a fraction which expresses the r^^tio between the 
amount of spontaneous content and of total content: 77, 
where cs indicates the nimiber of correct spontaneous state- 
ments, and ci the total nimiber of correct statements. 

For the purpose of the present discussion,^ we shall utilize 
only those results of the investigation of testimony which 
afford us an insight into the conditions of observational noting. 
Tliese may be summarized as follows: In the first place, 
Stem's experiments show that a determining factor in the 
result erf observation and of the report of what has been 
observed conasts in the point of view from which the observa- 
tion was made; that is, it is important that the observer 
should possess and should properly utilize all of the points of 
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view which contribute to a complete analysis of the observed 
object. This comes to light more dearly in Stem's experi- 
ments where he employed children of different ages. His 
results enable us to correlate the different points of view or 
categories of observation with the age of the observer, because 
certain categories of retention have not yet been acquired 
and mastered by the young child. Hence it is possible to 
differentiate various stages of development in observational 
noting according to the dominance or absence of particular 
points of view of observation. 

Accordingly Stem distinguishes several levels or stages in 
the development of observation. The first stage, which pre- 
vails at about the age of seven years, Stern designates as the 
substance stage; here the child enumerates persons and things 
without coherent connection. Next in order comes the actum 
stage, which extends to about the tenth year; here the chief 
objects of attention are the activities of people. The third is 
the rekUian stage, where chiefly the relations of things, and 
particularly their spatial relations, attract attention; this 
stage makes its appearance at about the twelfth to the four- 
teenth year. Finally, from about the fourteenth year onward 
comes the quality stage, where the properties of things are 
observed and analyzed. The following description of the 
peasant's room by a seven-year-old girl illustrates the stJh 
stance stage: ^' A man, a woman, a cradle, a bed, a boy, a chair, 
a bench, a doll, three pictures, a cross, a window, a boot-jack, 
a table, a plate, a dish." The following report by a ninete^- 
year-old student illustrates the quality stage: ''A room with 
ceiling of wood, probably oak; upon one of the walls there 
hangs a picture, with gilded frame, of a small house and a 
tree. A window with a shade partly rolled up, and a picture 
upon it. In the foregroimd, a table with brown, turned 1^ 
etc." The results of these investigations of testimony and 
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numerous experiences from every-day life show that what we 
perceive in an object is determined chiefly by the points of 
view or categories or directing ideas from which we observe 
it. This is illustrated in the familiar experience that when a 
layman and a person who is trained in some particular art or 
trade or profession observe the same phenomena the profes- 
sional man always sees much more than the layman. The 
former has a great many special points of view from which he 
observes things; and these are relatively lacking in the case 
of the layman. We shall see, however, that the mere presence 
of points of view is relatively imimportant; much more 
depends upon their proper utilization, and upon the observer's 
efficiency and perseverence in the act of observing. For, by 
intensity, persistence and thoroughness of observation the 
observer may acquire view-points from the objective material 
itself. 

An important question arises here: What proportion of the 
observer's testimony belongs to each of the different cate- 
gode&f An answer to this question would enable us to deter- 
mine what items are selected by observers of different ages, of 
different levels of mental development, of different degrees of 
education; and what items each observer would therefore 
imprint especially upon memory, for testimony is a product of 
observation and noting. In this respect, Rodenwaldt's ex- 
periments constitute an exceedingly important supplement to 
those of Stbm. Let us, however, first consider Stem's results. 
This investigator's answer to oiu* question is contained in his 
disoission of "spontaneity values," by which he means the 
ratio of the number of items included in the spontaneous 
description to the total niunber of items contained in the 
original picture. This conception is not whoUy free from 
objection, however, because one can never be sure of just what 
is to be regarded as the actual content of the presented object. 



\ 



124 The Psychology of Learning 

According to Stem the ^'spontaneity value" is "a measure of 
the selection made by the observer, and therefore an index of 
the independent and spontaneous interest which a given 
category of items is able to arouse in him." This may be ex- 
pressed otherwise as follows: Whenever anything is observed 
spontaneously, a selection is made among the observed data; 
and this selection may be taken as a measure of the dominant 
interests of the observer. Stem foimd three chief cat^oiies 
of items which are preferred above all others: i. Persons are 
much more spontaneously observed and noted than thing! 
2. Things are much more spontaneously observed than the 
properties and relations of things, that is, substance is mu(i 
more interesting than accident. 3. Spatial arrangement a 
much more readily observed than color. Indeed, the latter is 
ignored to an extraordinary degree; children and young 
people generally agree in paying little heed to colors. 

Wreschner obtained similar results. He, too, found that 
the compass of memory is less for data of an objective than of a 
personal sort, and that colors are but slightly noticed. It is 
significant in this connection that many features in the picture 
of the peasant's room which made a striking appeal to the 
senses, for instance, vividly colored objects, did not attract 
attention. As Stem points out, it is not by any means the 
intrusiveness of the stimulus itself which attracts the attenti<HL 
When left entirely to itself, observation directs the attenti<0 
not to the intensity or the quality of the stimulus but primarily 
to those features which are of practical significance, that is, 
which have greatest interest as practical concerns of life. Stern 
adds that among our practical interests the personal are para- 
mount; hence he asserts that the selection of that whidi "fft 
observe volimtarily and spontaneously is made in accordance 
with a principle which may be designated a ^'practico-anthro- 
pocentric evaluation." J 
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This conception is essentially narrowed by Rodenwaldt's 
indings. It is to be noted, however, that Rodenwaldt ex- 
perimented exclusively with adults (soldiers). He, too, found 
that the practical point of view is dominant in observation; 
the features preferred are, however, not personal relations, 
but things throughout One even finds that his observers 
b^m their description of the picture with a detailed eniuner- 
ation of objects and their properties, — table, bed, ceiling, 
floor, etc. ; and that not imtil later and quite incidentally do 
they speak of persons and their actions. This phenomenon 
is doubtiess due to a difference in the age and in the mental 
development of the observers in the two cases. \^th increas- 
ing age one's interest in personal matters declines, and one's 
Interest in things begins to preponderate. Nevertheless, 
Rodenwaldt found that things are more accurately and 
^(W fully observed than are the qualities and relations of 
things; and among things and qualities the practically sig- 
^cant preponderates, — for example, spatial relations pre- 
flominate over colors. 

In general, then, it must be said that in cases where atten- 
tion has not been specifically trained, it is not genuinely 
iittracted by sensations and their attributes as such, but by 
objects of practical interest or of practical significance (Stem, 
Rodenwaldt). 

We are to bear in mind, however, that this statement is 

true only of individuals who have not received systematic 

training in observation. The experiments of Stem and Roden- 

rakit deal only with the spontaneous or free and unconstrained 

ype of observation. If we examine the observation of the 

dentist or the artist, we invariably find evidence of the in- 

luence of training in that more heed is given to that which 

onforms to their scientific or artistic interests. 

These earlier investigations of testimony laid the foimda- 
10 
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tion for an illuminating group of experiments which have 
since been undertaken. The later investigations aimed to deal 
chiefly with the following problems: a. Can the testimony of 
the child be so modified by training that he will begin at a& 
early age to employ those points of view which Stem found 
to be present only at a later age? b. Experiments in testi- 
mony must be checked and controlled by experiments h 
observation. The child should be required to observe object! 
from particular categories or points of view while still in the 
presen4:e of the objects. And these experiments should be 
of two sorts. In the first group the child must be left whoDf 
to his own guidance; in the second group the points of vieff 
are to be indicated to him. Not imtil we are able fo compait 
and to contrast free and directed observation, together witk 
the subsequent remembrance of the observed data in the tuo ^ 
cases, shall we be able to determine whether and to whit 
degree the child is capable, at a particular stage of his d^ 
velopment, of employing a particular category or point rf 
view of observation. This problem of observation was ift- 
vestigated by Meiunann and Schrobler, and the investi- 
gation was continued by Schrobler alone in an extensive 
series of experiments. The observers were boys and gi*! 
from six to fourteen years of age; and the materials consistei 
of pictures, stuffed animals and sculptured figures. It turorf 
out that two forms of free observation must be employei 
In one case, only the most general questions are to be asked; 
for instance: " Can you tell me what you saw? " In the o 
case, the experimenter is to resort to artifices in order 
encourage the child to talk about the object, — for instances^ 
"How would you describe to your mother what we hx 
shovm you today? " It is necessary to have recourse to so 
artifices because the descriptions furnished by many childreii 
in free observation are exceedingly meagre; oldef^' 
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3e even more briefly than younger children, the latter 
\ less restraint in this experiment. Well-marked indi- 
variations were present both in free and in directed 
^tion. In free observation the children reported but 
and after looking about in a groping fashion for 
time they finally annoimced that they had finished; 
> soon as we passed over to directed observation they 
d to fed pleased and relieved, and their reports became 
more detailed and extensive. One can plainly see that 
children can observe, but notwithstanding all of their 
-teaching, they have acquired so little method of 
ration that they are helpless. They have no means of 
I their way about amid the wealth of detail, nor of 
ing any definite points of view. And even in directed 
nation it is evident that although points of view are 
lied to them they simply fail to see certain things 
never escape the notice of adults. 
3 shows that pupils are in need of systematic guidance 
servation; they must learn to observe methodically, 
iresent system of object-teaching emphasizes material 
It in a one-sided fashion; it furnishes the pupil with 
but with no training in observing. And not until 
ssesses the latter can he succeed in observing in an 
uident manner. Experiments which have dealt with the 
bility of perception give us an insight into our present 
m. These experiiiients have been arranged in two dif- 
ways: i. Children are actually guided in the proper 
yrstematic use of particular points of view of observa- 
and they are encouraged to work carefully, con- 
lously and with good will. 2. Experiments of similar 
:ter follow one another, errors being pointed out and 
ted after each experiment. Obviously, the former 
d alone is educative in any genuine sense; the object 



128 The Psychology of Learning 

which the latter method seeks to attain is self-help, anc 
that reason this method is more appropriate for adults 
for children. Experiments of the former sort have been m 
taken by Oppenheim and Borst, of the latter sort by Br 
ink, Baade, lipmann, and others. Within a period of t 
months Oppenheim made three tests of a group of tl 
girls from ten to twelve years of age, employing the pic 
method devised by Stem. After each test free reports 
interrogatory reports were recorded; then the picture 
again shown to the observer who was now asked to disa 
her own errors. Finally, the experimenter pointed out 
errors that she had herself not been able to discover, 
observer was then admonished to observe accurately in f u 
and to make her report as complete and as correct as possi 
This process of education resulted in an essential impr< 
ment in subsequent reports. The errors decreased f 
twenty-six per cent, in the first experiment to seventeen 
one-half per cent, in the third experiment. But the impr( 
ment in quality was much less marked in the spontan( 
descriptions than in the interrogatory reports. While 
former increased progressively in amount but not in accur: 
the latter became errorless; and the observer's capadt] 
resist suggestion steadily increased. 

Oppenheim's method did not provide for any real educa 
of observation and description, because mere indicatioi 
errors and admonition to improve do not constitute edi 
tion; guidance as to mode of procedure in accurate obsei 
tion was wholly lacking. Education is possible only ^ 
observers are systematically instructed in the use of partic 
points of view in observation. 

Borst made the pioneer attempt to educate individual 
acts of observing and describing. Her experiments \ 
iucted in the public schools of Zurich; her observers \ 
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teen pujnlSy six and seven years of age. The pupils were 
.tructed to employ definite categories in observing. These 
tegories were first explained clearly to the children who 
tre then given practice in using them. The describing 
padty of the unpracticed child was determined at the 
itset; this preliminary test was followed by practice experi- 
ents with pictures, all as nearly equally difi&cult as possible, 
hen the effect of practice was tested by showing new pic- 
ures and noting the differences in these later descriptions by 
le pupil. Three methods of education were employed: 
. Method of general guidance. This consisted in teaching the 
hildren to employ particular points of view of observation 
nd to make a systematic observation, from one point in 
he picture, of all the details from the different points of 
lew which came into consideration. 2. Method of raising 
\e apperceptive masses. Here the children were made familiar, 
fter the first experiment, with the sensory material to be 
bserved; they were given formal instruction concerning 
obrs, forms, relations of magnitude, etc., and concerning the 
aming of these impressions, j. Method of influencing the 
iU. Here an appeal was made to the feelings and the will 
r the observers; their interest was aroused, a desire to im- 
rove was inculcated, and especially was the feeling of respon- 
biEty intensified. 

A very definite improvement in description resulted from 
le third method. The first method actually impaired the 
sports, — a negative result which is to be explained from the 
Lct that mere admonition to observe systematically from 
ifferent points of view makes a severe demand upon chil- 
ren of this age, and from the fact that the experiments were 
ot sufficiently long-continued. 

Experiments of the second sort were made in great nimibers 
y Breukink. His method consisted in a frequent repetition 
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of tests in testimony with a great number and variety 
educated and uneducated individuals, — mu-ses, studen 
teachers and instructors of school and university ran 
together with their wives; and his material consisted 
pictures which were projected upon a screen by means of 
lantern. The object was to determine whether the lat 
descriptions showed an improvement. The reliability < 
testimony became greater and greater with the progress < 
the experiments; and Breukink assumes that this findii 
establishes the educability of testimony. As a matter ( 
fact, the factor at work was not education but practice i 
observing and describing; yet it is interesting to discovi 
that practice improves these two functions. His experimen 
do not show us, however, what would be accomplished l 
children imder similar conditions. Borst had already pe 
formed almost identical experiments with z&dults, and hz 
concluded that a certain improvement in testimony can 1 
attained in adults. • 

Baade and Lipmann have since undertaken an investig! 
tion of educability. Their method consisted in presenting 
class demonstration of physical phenomena, and their ol 
servers were children; their results proved to be essential 
different from those of their predecessors. A simple physic 
phenomenon was demonstrated twice; after the first demo: 
stration the errors in the pupils' descriptions were point 
out, and the demonstration was then repeated. This featu 
of their method is open to objection because a stimulus lac 
novelty when repeated; and this factor has a great influen 
upon the process of apperception in children, for which reaa 
the second observation must of necessity be less accural 
Nor did it turn out that the testimony of the observers w 
improved by this second demonstration. This shows th 
H|||Jtan(yvement due to practice does not depend merely up 
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3etition, but may confidently be expected to occur only 
len the will to make a systematic improvement is aroused, 
d when a certain guidance as to how to improve by practice 
s been furnished, or when the (adult) observer can himself 
mish that guidance. 

The child's capacity to observe has recently been investi- 
ited by Netschajeff and van der Torren. But their experi- 
entSy although of interest for the theory of observation, 
ake no contribution to the technique of learning. 
Investigations of the descriptive powers of normal as com- 
ured with abnormal children have been undertaken by 
anschburg, Romer, Dosai-Revesz and Moravcsik. Here 
gain it was found that immediate retention may be ''sur- 
lisingly good" in mental defectives where permanent reten- 
ion is seriously impaired; and that improvement in noting 
rith increase of age reaches its limit at fourteen years in 
nental defectives, often reverting soon after the age of fif- 
ttn to the level of the child of eleven or twelve years. 

It would be a matter of prime importance if these investi- 
gations of testimony could show us which factors in the act of 
observation are especially significant for retention. The more 
important results of these investigations have been included 
in the foregoing summary; but certain inferences which 
follow from these and other experiments may now be men- 
tioned. 

/. Investigations by means of the tachistoscope have given 
IS a certain insight into the significance of the temporal 
actor, especially the significance of rapidity and brevity of 
perception, as well as the importance of repeated observa- 
ion. In these experiments, letters, syllables, numbers, simple 
leometrical figures, combinations of colors, or even complex 
ictures are observed xmder conditions of exceedingly brief 
iresentation. The application of this experimental procedure 
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to the analysis of the act of reading is especially important; 
here the method usually consists in having the reader make 
repeated observations of a word or nonsense syllable which 
is presented for only an instant (about four or five one- 
thousandths of a second). The results of these experiments 
show that an exact visual fixation and a subjective prepara- 
tion of attention are of paramount significance for accuracy 
of observation; and that the observer must guard against 
too definite anticipation-ideas and against an assimilati<m of 
anticipation-ideas with incoming sense-impressions. The more 
the observer is inclined to expect a particular group of sense- 
impressionSy — that is, the more definite the points of view 
from which he enters upon the observation, and the less 
capable he is of critically testing and inhibiting the assimila- 
tion of view-point and sensation, — the more inaccurate and 
treacherous will be his observation, a. All of these experi- 
ments show that we tend to incorporate pu r exp ectation- 
ideas into oiu: perception of objecte. and that these two s^ 
of mental content are more readily fused into a unitary whole 
when oiu: anticipation-ideas are definite, when our perceptions 
are fleeting and indefinite, and when we fail to assume a critical 
attitude and to dijBEerentiate beweeen the subjective and the 
objective components of perception. Or in other words, the 
attainment of an accurate and objectively valid percq>tion 
depends rather upon the proper utilization than upon the 
mere presence of view-points of observation. We even fimi 
that those observers who rid themselves completely oi aH 
ideas of expectation observe more during an instantaneous 
exposure than those who have definite view-points, h. This 
is also borne out by the fact that we find two types of observer, 
— a subjective and an objective. The former tj^peTs inclfiid 
to blend expectation-ideas with sense-impressions, and in the 
subsequent elaboration of the impression, to interpret it by 
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a process of guessing and conjecture. Then the product of 
his interpretation completely supplants what was actually 
seen; and he finds it difficult or even impossible to distinguish 
his (objective) perception from his (subjective) interpreta- 
tion. The objective type of observer, on the contrary, makes a 
sharp distinction between what he has objectively perceived 
and what he has subjectively added to this datimi. He is 
able to give an accoimt of each of these components inde- 
p^idently, and is, therefore, more cautious and conservative 
in the blending and interpreting of his sense-impressions. 

When the brief exposure of a visual object is repeated 
several times, we find that the single perceptions supplement 
and reinforce one another in part, but only in part* Supple- 
mentation and reinforcement seem to occur more readily in 
proportion as the single perceptions were accurate, and in 
pr(qx>rtion as the observer is convinced of their accuracy. 
The an^e perceptions reinforce one another less, the more 
fleeting and inaccurate and difficult they were, and the less 
subjective assurance attaches to them. Very fleeting percep- 
tions of the same object, for instance, of a word read by 
instantaneous exposure, often appear in successive observa- 
tions to be wholly discrete individual data, each coming to 
the observer as a new and original perception. 

2. Stem believes that accuracy in observation and descrip- 
tion depends chiefly upon the objective-point toward which 
the observer's interest is directed. Interest attaches, in the 
maSn, to persons; and in consequence, the reliability of 
qx>ntaneous testimony concerning persons is especially great. 
It is also true that in testimony obtained by cross-examination 
the reliability is especially high when persons are concerned. 
And not only are things attended to more spontaneously 
than properties and relations of things, but the former are 
retained better than the latter. Spatial relations are attended 
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to more spontaneously than colors; statements regarding 
colors are much less reliable than statements concerning 
^atial relations. Nimierical relations are but little heeded, 
and testimony regarding them is correspondingly unreliable. 
If this result were confirmed it would show that a. the 
selection of that which is to be observed and remembered is 
determined by the interest and by the dominant direction 
of will; and that this is just what is best imprinted upon 
memory and best retained. Interest then seems to be a 
fundamental condition not only of attention but of memory 
as well. b. It appears that every observer adopts a proced- 
ure of critical selection among the observed data during the 
act of observation itself; this selection is not by any means 
determined exclusively by the view-point of observation, but 
chiefly by the unconscious participation of his evaluation of 
these view-points. Even the individual whose point of view 
consists in a desire to observe colors pays more attention to 
spatial relations, notwithstanding his point of view, because 
he regards spatial relations as being more important; and they 
therefore imprint themselves indelibly upon him. In numer- 
ous experiments I have foimd that observers continually 
assiune and employ such view-points of value; especially do 
they fail to observe what seems to them to be superfluous or 
valueless, and yet their view-points of value may never 
come clearly to their consciousness, c. This dimly conscious 
evaluating of view-points of observation extends its influence 
even to remembering, and in a two-fold maimer: indirectly, 
because we observe in accordance with our evaluation; and 
directly, in that a similar selection of data takes place also in 
our remembering where that which seems to be least valuable 
remains relatively unheeded and is least likely to be recalled. 
This explains the phenomenon that, in consequence of the 
extension of oiu: knowledge, a datum may sometimes become 
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more valuable than it formerly was, and we now attempt 
with all our power to recall it accurately to memory and fix it 
there, d. Interest or the ascription of values which plays. & 
leading role liToBiservafional nimory and .testimony exerts 
a two-fold influence: advantageous»in,so far as observation 
and memory are promoted in the direction of interest; dis- 
advantageous, in so far as it produces an inclination to make 
too many statements from the chosen point of view. Apper- 
ception may then become so abimdant as to stifle observation 
and remembrance. For this reason, spontaneous testimony 
usually errs in the direction of the prevailing interests. Stem 
refers to these as errors of interest; he distinguishes them 
from erroiSJ^Hndifference which occur in cross-examination, 
and inasts that the two sorts of errors are due to different 
causes. In his opinion, errors of interest owe their origin to 
a too broad and many-sided interest which encroaches upon 
the domain of the actually observed data. On the other 
hand, the typical errors which ocau: during interrogation 
are errors of indifference because they originate in a too slight 
intensity of interest; they owe their origin to the fact that 
the observer fails to make a critical distinction between what 
he remembers and what he does not remember. From this 
we see how careful one must be in arousing children's interests 
in particular view-points of observation, because by means 
of these may be produced an increase in the amoimt of de- 
scription at the expense of its accuracy. Here again we find 
that the essential thing is not merely to inculcate a point of 
view of observation, and to arouse the child's interest in it; 
the chief desideratum consists in inculcating a proper method 
of utilizing the point of view. But this in turn depends 
chiefly upon two factors: the establishing of a point of view 
with adequate seciuity, and holding to it persistently through- 
out the analysis of the observed datum. To these two factors 
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may be added a third: When the preferred point of view is 
chosen we must learn to make a critical discrimination be- 
tween the objective datum and our subjective contribution, 
between the component which we actually remember and the 
component which is a subjective supplement to the remem- 
brance. 

J. There is still a most important question to be consid- 
ered. In what manner do imagined components most readily 
come to preponderate over observed and remembered com- 
ponents? Rodenwaldt has justly remarked that, quite apart 
from the drciunstance as to whether distinctively suggestive 
questions are asked, the mere interrogation itself constitutes 
a suggestion. Hence when observational noting is used in the 
school-room it is essential to bear in mind that even the form 
of the questions themselves may be very significant. Every 
question of the teacher exercises a certain suggestive influence 
upon the pupil, an influence which may be conveyed through 
vocal inflection, through the granunatical form of the ques- 
tion, etc. Stem finds that the introduction of a "not,"— for 
example : " Was there not a stove in the picture? " — constitutes 
the essential form of suggestive questioning. We know also 
from the experiences of Stem, Binet and Heiui, and others, 
that children show different types of suggestibility. An indi- 
vidual of one type is led by the suggestive question to correct 
his description, another hesitates in his description, another 
is inclined to modify his description in the direction of oppo- 
sition to the suggestion, and still another allows himself to 
be misled into giving a false description. All of this must 
be taken into accoimt in teaching by means of observational 
noting. 

4. Interest in what is observed is by no means exclusively 
a practical interest; a very strong theoretical interest also 
makes itself felt. Regarding this point, my interpretation of 
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Stan's results is somewhat diflferent from that given by Stem 
himself. We find that those features which contribute to an 
understanding of the picture are especially observed in order 
that they may be elevated to view-points of observation and 
that they may be remembered better in consequence of this; 
while, on the other hand, that which is imessential for the 
understanding of the picture and the treatment of the situ- 
ation is readily overlooked. This explains the remarkable 
phenomenon that the dog is frequently omitted from the list 
of chief objects, although children have, as a general rule, an 
especially great interest in animals. The dog is not necessary 
for an understanding of the general situation, — the evening 
meal of the peasant family. In experiments where pictiures 
were drawn from memory I have repeatedly found that that 
which is not necessary for an understanding of the situation 
is very frequently ignored. This shows that attention is not 
by any means controlled exclusively by practical but also by 
theoretical interests. We attend to that which makes things 
compr^ensible to us, and to that which seems to be of value 
to vs. 

5. In addition to these chief points, certain subordinate 
conchisions which have pedagogical significance may be drawn 
from these experiments. For instance, failure to note colors 
indicates that the color-sense is trained in an extremely defec- 
tive manner in modem teaching. Stem's results show that in 
spontaneous descriptions one-sixth of the statements regard- 
ing col<»r are erroneous, while in interrogatory reports, one- 
half are erroneous. Observation of quantitative relations is 
equally in need of training; children must be drilled in quan- 
titative statement Descriptions which involve nimiber and 
quantity remain relatively imperfect even in the adult; and 
yet our observations of space and time attain definiteness 
only when subjected to quantitative statement. In the obser- 



138 The Psychology of Learning 

vation of the temporal relations of actions and movements it is 
particularly important to train the eye and the attention in 
the noting of brief and constantly changing processes. Up- 
mann foimd that descriptions of conditions contained less 
than one per cent, of error, while descriptions of actions con- 
tained more than twenty-five per cent, of error. 

6. We shall quote only one of the results obtained by 
Stem in his investigation of the correlation between age and 
ejSdency in observational noting. He foimd that spontaneous 
observation shows an extraordinary increase in volume with 
increasing age of the child. Spontaneous description more 
than doubles in amoimt between the ages of seven and four- 
teen, and it increases almost three-fold between seven and 
nineteen, while the total amoimt of description increases by 
fifty per cent, up to the fourteenth year, and in subsequent 
years does not increase at all. Hence, as Stem says, the in- 
crease of spontaneity in observing and noting is one of the 
most essential characteristics of mental development. More- 
over, it manifests itself also in increasing power to resist 
suggestion, — that is, the more his spontaneous observation 
increases in amount, the less is the observer open to suggestive 
influence. 

If now we bear in mind how significant for the child is his 
spontaneous, independent and active observation of what he 
sees for himself, we shall again realize that the attention may 
develop of itself in this direction. What it needs is not aid 
in the discovery of points of view, but rather guidance in the 
proper and systematic utilization of its point of view. 
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CHAPTER V 

ASSOCIATIVE learning: the technique and ECONOICY OF 

LEARNING 

In observational noting we employ sense-perception as the 
primary and essential means of imprinting material upon 
consciousness; an acquisition of the content of perception is 
here the real goal of our endeavor. But'vin niemorization or 
in learning in the narrower sense, our procedure is wholly 
different. It is true that the material to be learned is still 
presented in the form of sensory stimuli; and we may still 
speak of visual, auditory, motor and other forms of presenta- 
tion, a. But in learning, sense-perception is no longer the 
essential means employed in the mental acquisition of the 
material. It is only the external point of contact with the 
material; and the objects of perception, — the letters and 
words which we see and hear, — serve only as symbols which 
designate meanings. They are stimuli which arouse in us a 
mental reproduction of the meanings which have become 
associated with them. b. Sense-perception no longer serves 
{or an acquisition of contents of perception but contents of 
ideas, for it is meaning-contents with which we are now con- 
cerned, c. In consequence of this, sense-perception now ful- 
fils the function not of painstaking observation but only of 
^ty impression; and we seek to apprehend its content with 
just sufficient accuracy to insure the arousal of the appro- 
priate ideas, d. For this reason, attention is directed not to 
^e letters and words which constitute the contents of per- 
^ption, but to the meanings which they convey, e. In the 
^ct of learning, the will is not directed upon the imprinting 
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of the contents of perception, but upon an understanding 
and retention of the meanings of these contents. /. The 
memorial result, — the retention and reproduction of meanings, 
— ^is dependent not upon a perception of the letters and the 
words but upon wholly different factors, — ^upon the under- 
standing of the trains and contexts of ideas, and upon repeat- 
edly running through the series of ideas which the objective 
symbols arouse in us. 

All of this makes true learning a radically different sort of 
mental fimction from observational noting. Hence even in 
the school-room, observational noting is treated as a wholly 
different sort of task from learning; and in psychological 
experimentation, also, the investigation of learning is assigned 
to a special group of experiments to which the rather inappro- 
priate name of memory experiments is usually given. Fol- 
lowing the classification of memory functions which we 
have already made, we shall refer to them as experiments in 
learning. 

Between the observational noting of sensory impressioDS 
and the associative learning of coherent contexts of words 
and ideas there stands, as a transition stage, a function whidi 
comes into operation in teaching more frequently than any 
other, — the immediate retention of trains of ideas in whidi, 
as a rule, words serve as bearers and vehicles of meanings. 
This function comes into operation in the dictating of words, 
niunbers and sentences, in questions, in mental calculations, 
in every form of discourse and response. These materials 
must always be held in consciousness until such time has 
elapsed as is necessary for the apprehension of the context of 
ideas. As a matter of fact, the chief process involved here is 
the apprehension of the coimected trains of ideas; but this 
is rendered possible only through the agency of immediate 
retention, which brings about a fixation of ideas by means of 
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tendon. • This activity, in turn, differs from observational 
»ting and from real repetitive learning. It differs from the 
rmer in that the attention is not directed upon sense- 
ipressions which are here only a means to the apprehension 
trains of ideas; and from the latter in that the intention 
sre is not to produce a memorial result, — ^permanent reten- 
3n, — ^but only a perceptual result, — a mere grasping by 
>prehension. And whatever memorial result, — ^immediate 
tention, — ^is attained, serves only as a means to an end, — the 
id being the act of apprehension. 

The experimental investigations which have a bearing upon 
ds mental fimction in pupils have dealt chiefly with the 
unediate retention of words, letters, syllables, words and 
imbers, words arranged in incoherent groups, sentences, 
anzas and parts of stanzas of poetry, groups of names and 
ites, lists of words with their equivalents from another lan- 
lage, and the like. 

The most suitable method for the investigation of this 
action is the one which I have already referred to as the 
nethod of immediate retention." It would be better to 
vt it another name since immediate retention is itself the 
^ject of the investigation. English authors have spoken of 
as "prehension''; and Pohlmann has translated this term 
pan of memory." I shall call it the method of single 
cmory-span because I am accustomed to think of a span as 
^tial extent and not as a process or activity. ' When we 
termine how many letters can be retained after a single 

I Ebbinghaus calls it the "method of remembered items/' but this 
m Is misleading, because it conveys the impression that the observer 
always called upon to remember isolated items; and we shall see 
It he much more frequently endeavors to remember the total impres- 
«i and to retain the items only as component parts of the total 
pnssion. Cf. H. Ebbinghaus, Psychologies I., 646. 
11 
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presentation, and carry the test through successively with 
gradually increasing numbers of letters until the limit of 
prehension is reached, we may be said to be stretching the 
memory as though it were a spring, and measuring its span 
or power of expansion. 

The application of the method of single memory span has 
been developed in various directions. Binet and Henri pre- 
sented a imiform nimiber of words (seven) to their observen 
and had them write all that were retained. I have prefenred 
the successive method, presenting three, four, five items, 
successively and continuing until I reached the limit beyond 
which the observer could no longer reproduce without error, 
or imtil one-third, or one-half of the items were lacking in the 
reproduction. If it is desired to employ the method in fuO 
completeness, all possible methods of presentation must be 
employed, — auditory, visual, auditory-motor with vocaliza- 
tion by the observer, and visual auditory-motor with vocaliza- 
tion and visualization by the observer, etc. ; and various sorts 
of material must be presented, — ^nonsense syllables, signifi- 
cant words, numbers, concrete objects, and words of variabk |** 
meaning, — ^in order to test the influence of verbal meaniDg 
upon immediate retention. Different tests of reproductiofl 
must also be introduced, — ^recognition, comparison with ne* 
stimuli, selection, reconstruction of a presented series whefl 
the items are re-presented, oral and written reproduction.' 

Several of the results of these experiments are of value te|- 
pedagogy and for an economy of memory. The sort cf 
material presented is of great influence upon unmediate 
retention. In my experiments, nonsense material, particulaiijf 
nonsense syllables, was retained much less perfectly thai 
material which has meaning; but nonsense syllables weie 

' For a summary of methods of testing memory see A. Pohlmaitti 
Experimentelle BeUrage zur Lehre vom, GedachlniSf Berlin, 1906, aff. 
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retained better than mere groups of letters. Children from 
seven to nine years of age usually have an immediate reten- 
tion of only two, at most, three nonsense syllables. In order 
to avoid repetition I shall here mention no other results of 
these investigations, and shall refer the reader to my later 
discussion of the efficiency of memory in children. Regard- 
ing the pedagogical bearing of these results the following 
statement may be made. An especially important question 
to be considered is: In how far is immediate retention aided 
by meaning, or by an imderstanding of the material? Binet 
and Henri foimd that the retention of words which had been 
noted as parts of a sentence is very much more perfect than 
the retention of isolated words. When a list of seven isolated 
words was presented, only five of them were correctly repro- 
duced, on the average; but of a sentence containing thirty- 
eight words, which readily fell into seventeen logically con- 
nected groups, fifteen groups were reproduced; and of a 
sentence whose seventy-four words fell into twenty-four 
groups, eighteen groups were reproduced. In Ebert and Meu- 
mann's experiments practiced observers succeeded in cor- 
rectly reproducing sentences of thirty-six words. In my own 
eiperiments with several himdred children in the public 
sdiools, I employed, in a first series, simple words of every- 
day use; and in a second series, unfamiliar abstract terms. 
The understanding of the meaning of the words proved to 
have a marked influence upon retention. Words whose 
meanings were readily understood were much better retained 
than difficult or imintelligible words. ' 

The method of presenting the material is also of influence. 
One must be cautious, however, in drawing conclusions as to 
the effect of presentation in immediate retention, from experi- 

'£. Meumann, Intelligenzprufungen an Kindern der Volksschule, 
^eiisckr,/, exp. P'ddagogik, I., 1905, 35-ioi- 
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ments on lasting retention where real learning is concerm 
because the process of apprehension operates under whol 
different conditions in the two cases. From comparati'^ 
experiments I have f oimd it impossible to state that any pa 
ticular method of presentation is, in all cases, the most favo 
able for immediate reproduction. The advantages accndi 
to any particular method depend, in pa^t, upon the sort i 
material presented, in part, upon the ideational type of tl 
observer, and in part, upon the mode of presentation itsd 
This may be illustrated from the experimental literatur 
Pohlmann ' repeated the experiments of Binet and Henri an 
foimd that in the presentation of isolated words the temi; 
of speech is an important factor, especially with individiu 
of the visual type. We shall see presently that persons irt 
make use of visual imagery in their thinking develop as 
given train of ideas less rapidly than individuals of the aud 
tory type; and this is especially true when the former ai 
obliged to transform the auditory images of the presentc 
words into visual images. In conformity with this, Pohlmac 
foimd that an observer of the visual type is hampered in h 
visualizing by a rapid auditory presentation of the words 
The observer from whom this result was obtained report* 
the following introspection: "During the auditory present 
tion of the words I endeavor to apprehend them in visu 
form also. I do not succeed, however, with more than t 
first half of the series because they are read to me too rapid! 
I usually succeed only with about the first three or four won 
In the reproduction which immediately follows, I have m( 
confidence in dealing with these first few words; and I rep 
duce the latter part of the series solely by means of the rapi( 
fading auditory image." I have frequentiy obtained simi 
introspections from observers of the visual type. We 
« A. Pohhnann, Op. cii,, 7iflF. • A. Pohlmann, Op, cit., 73. 
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from this that in auditory presentation every tempo is not 
appropriate to every type of imagery. For persons of the 
auditory type a relatively rapid tempo is more advantageous. 
For visualizers a slow tempo is necessary if their visual images 
are to assume distinct and definite form; and only when this 
condition is fulfilled can their ideation be dear and definite. 

Pohlmann devoted a special investigation to the problem : 
Do individuals actually have accurate and distinct images of 
the concrete contents of words? He foimd that this is not 
invariably the case.' This result was to be expected from 
our knowledge of the psychology of thinking by means of 
words; for even in ordinary speaking the concrete word- 
meanings come to us in extremely fleeting and transitory 
fashion. This question, however, is wholly different from the 
one mentioned above, namely: Is the retentJQ R p;f m^rijlii^ 
aided by an understanding of tSieir m eaning? We may 

leanmg of the words without bringing their 
concrete idea-contents clearly to consciousness; indeed, in 
ordinary reading and speaking, and especially in rapid reading 
and speaking, we normally have the sense of the words dis- 
tinctly before us although the detailed idea-content is present 
only in vague and fleeting fashion. The possession of a dear 
understanding of the meaning of a word presupposes only 
that we have made the verbal meaning dear to consdousness 
at some former time; it subsequently comes up in more and 
more vague form. And what we have present to consdous- 
ness is only the logical and assodative relations of one word 
to others. 

A further pedagogical significance attaches to a charac- 
teristic feature of immediate retention, which consists in the 
fact that all verbal and ideational material which has been 
heard but once soon disappears again from consdousness; 

* A. Pohlmann, Op. cit.^ 77 and 79. 
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and indeed under certain drcumstances it is almost immedi- 
ately forgotten. If we dictate to an observer a series of words 
whose number is about the limit of his capacity of immediate 
retention, and if after the presentation there should occur a 
distraction, it frequently happens that the whole list of words 
is forgotten forthwith. 

The rapidity of this forgetting is increased by various fac- 
tors which occasionally cooperate. Words which have been 
presented orally disappear more rapidly from consciousness 
under the following drcmnstances: a. When they have not 
been dearly apprehended. Words which have not been 
heard distinctly or which are not accurately transformed by 
the observer into his own typical sort of imagery disappear 
most readily from consciousness, b. When the meaning of 
the word is not at once apparent to the observer. Thus it 
frequently happens that dull pupils cannot answer questions 
for the simple reason that they do not fully understand the 
words employed; and in consequence, their immediate reten- 
tion is unable to hold the question in consciousness. On 
account of this fading of their ideas from consciousness they 
find it impossible to reflect upon the question. This consti- 
tutes a reason for the frequent repetition of questions and for 
the asking of incidental and subordinate questions. Mailer 
and Pilzecker have shown that homogeneous reproduction- 
tendencies reinforce one another. This furnishes a psycho- 
logical justification for the repeating and the supplementing 
of questions by the teacher, because these two expedients re- 
inforce and strengthen the reproduction tendencies possessed 
by similar verbal material and similar idea groups, c. The 
effect of fatigue must also be mentioned here. The compass 
of immediate retention decreases rapidly when the observer 
is mentally fatigued, a phenomenon which is due to his un- 
favorable physiological disposition. I once had my own im- 
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^ate retention tested at a time when I was very much 

tigued/and was obliged to discontinue the test because the 

mpass of my retention was so abnormally small. 

The amount of material which is presented for inmiediate 

tention is an influential factor in determining the individ- 

J's capacity. The presentation of too many letters' or 

>rds may confuse the pupil and give rise to an inhibition of 

tention, which in turn brings about a complete forgetting 

the presented data. Hence it frequently happened that 

ipils who retained the complete list of seven words were 

)le to reproduce only one or two words when the list was 

creased to eight In such cases the attention follows the 

-esentation only up to a certain point; then the observer 

iddenly becomes aware of the fact that he is unable to 

llow so many words. And the consciousness of this fact 

imediately has a debilitating effect upon his retention, and 

^en drives out the words which he has already imprinted 

x)n his memory. This is a phenomenon which has frequently 

%n referred to as retroactive inhibition. 

A further question which is equally important for pedagogy 

id for psychology concerns the influence exerted upon 

imediate retention by the mode of presentation employed. 

he pedagogical importance of this question is due to the 

^t that the teacher has to deal at every turn with the influ- 

ice of different methods of presentation; and this influence 

ay vary greatly with variation in the sort of material pre- 

nted, and in the age and endowment of the pupil. The 

lestion is important psychologically because it shows us in 

>w far the internal attitude and subjective procedure of a 

jrson, particularly his operations with different memory 

nnentSy are influenced by the mode of presentation or by 

' E. Meumann, Inteliigenzpnifungen an Kindera der Volksschule, 
Uschr. /. exp. Padagogik, I., 1905, 35-101. 
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the sort of stimuli employed. It camiot therefore surpri^ 
us when we learn that niunerous authors have turned th0& 
attention to this problem. Various points of view must K" 
taken into consideration in discussing the methods of preseai^'* 
ing material for immediate retention, as for example, the pokaC 
of view as to whether it is better to question or to devekpw 
as to the effects of description and narration, etc 
questions concerning the form of teaching have scarcely 
approached as yet in pedagogic-psychological investigatioiiSi' 
Experimenters have been concerned rather with another 
point of view, — that of "mode of sensory presentation," oC 
more strictly speaking, with the question: What effect hfttt 
the dominant sort of stimulus, by means of which the materisl 
is presented to the pupil, upon his capacity to reproduce imme- 
diately? Several possibilities come in for consideration heie: 

J. The several parts of the material may be presentedL 
simultaneously or successively, but, since the auditory oigBtt 
receives all of its stimuli successively, this distinction can b^ 
carried through only in the case of visual presentation, and^ 
to some extent, with tactual presentation. 

2. The material may be presented to one or to several 
senses simultaneously. It may be perceived simply by meatfl 
of the visual, or the auditory, or the tactual, or the kiiuesr' 
thetic sense. Or it may be presented simultaneously to tbs 
eye and the ear by a method of exposing and pronoimdog; 
simultaneously to the visual and motor senses, by having 
the observer make appropriate muscular movements of speak* 
ing, writing, etc., during the exposure; simultaneously to the 
auditory and motor senses, by a combination of pronouncing 
by the experimenter and by the observer; simultaneously to 
the visual, auditory and motor senses, by a combined exposure 
and dictating by the experimenter and pronoimdng by the 
observer* 
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J. We must not fail to bear in mind that the method. of 
prescAtation does not by any means determine the method 
which. will be adopted by the observer m his perception and 
j^rehfiusioa of.the JMJ^lwIT This Tatter is a joint product 
of the mode of presentation and of the ideational type of the 
observer. If we present any material orally to a number of 
pupilsy only those who belong to the pure auditory type will 
apprehend it in terms of auditory images; the visualizers will, 
so far as possible, transform it into visual images, and the 
observers who belong to the auditory-motor type will pro- 
nounce the words to themselves during the presentation. 

One of the chief obstacles to an accurate investigation of the 
effect of different modes of presentation is due to this drcmn- 
stance; and it is an obstacle which is exceedingly difficult 
to overcome in class-experiments in the schools. In such ex- 
perimentSy a variety of ideational types is always present; 
and hence we can never know to what extent the method of 
acquisition and of reproduction conforms with the method 
of presentation. The mode of acquisition and reproduction 
may perhaps always be regarded as a compromise between 
the ideational type and the mode of presentation. 

A second difficidty in these experiments is solely a matter 
of method. The experimenter always finds himself con- 
fronted by two alternatives in his choice of method. He may 
present his material exactly or approximately as is done in 
the ordinary work of the school-room; or he may arrange 
to restrict his observer to the use of but a single sense-depart- 
ment in the acquisition and retention of the material. In 
the former case, we find it impossible to isolate the mental 
effect of the various sorts of sensory presentation in any def- 
inite fashion, because when we dictate the list of words we 
leave the observer free to pronounce them to himself or not 
as he will ; h^nce we have no guarantee that particular mental 
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processes are isolated by the pupil in any such fashion as 
the experiment demands. If the second alternative be 
chosen, the presentation shows a wide departure from the 
ordinary procedure of the school-room; but an insight is 
obtained into the manner in which particular sensory-motor 
processes operate in memory* The former method of con- 
ducting the investigation! if employed exclusively, has the 
advantage of being able to show us how the several modes 
of presentation really afifect persons of different imaginal 
endowment; but it admits of no unequivocal interpretation 
of the experimental results. The second method assures an 
unequivocal interpretation, but it leaves us uncertain as to 
whether our findings may be applied to the practical work of 
the school-room. It seems to follow, then, that the only way 
to reach a definite solution of our problem is to employ a 
combination of the two modes of procedure. Segal' has 
recently attempted to make a complete separation between 
the various "sense-memories" in different methods of pres- 
entation; but I cannot wholly accept his results for the 
reason that his observers were too few in number. More- 
over, I have myself employed Segal's method on numerous 
occasions, and shall speak of it elsewhere. Segal is the only 
author who has published any experimental data dealing 
with the behavior of the different ideational typ)es when 
material is presented to them which may be reproduced in 
various ways. How, for example, does the visualizer proceed 
when he is asked to reproduce purely auditory material, such 
as simple tones? What is the procedure of an individual of 
the auditory type when he is called upon to reproduce colors? 
How do the two of them proceed when they are obliged to 
retain and to reproduce words which have been presented by 

» J. Segal, Ueber den Reproduktionstypus und das Reproduzieren 
von Vorstellungen, Archiv.f, d. gesatnte PsychoL, XII., 1908, 124-236. 
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rious methods and which may be reproduced in various 
ms? These preliminary questions must be answered before 
\ can reach a definite interpretation of the experimental 
dings which deal with the various methods of presenting 
anory material. 

All of the investigations which have been undertaken in 
IS field suffer from either of the defects which we have 
^tioned; and numerous other objections may be urged 
ainst them. An insufficient number of observers has been 
iployed; and the investigations have been limited, in a 
le-sided fashion, to collective (class-room) experiments. Only 
r combining the class experiment with the individual exper- 
lent can we ever attain to a satisfactory interpretation of ! 
suits. 

The most extensive experimental attempt to answer our 
lestions with school-children has been made by Pohlmann. 
his investigator employed familiar significant material, — 
vo-syllable names of concrete objects, and concrete objects 
lemselves. He made use of six methods of presentation: 
. He presented the objects visually, — key, fuimel, sugar, 
urse, mirror, candle, etc. 2. He presented the objects vis- 
ally and at the same time pronounced their names. 3. He 
ronounced the names alone. 4. He presented the names 
isually. 5. He combined the visual and the auditory pres- 
itation of the names. 6. He combined the visual presen- 
ition of the names with pronunciation by the observer, 
en words and ten objects were employed. His observers 
ere pupils from nine to fourteen years of age, ten of each 
^, making a total of sixty observers. The stimuli were 
esented but once; and they were reproduced immediately 
writing. The experiments were, therefore, an investiga- 
>n of immediate retention. 
Pohlmann found that the retention of objects is much 
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more successful than that of words, — a phenomenon which 
has a direct bearing upon the use of demonstration material 
in teaching. The results with auditory presentation werCi 
on the average, much better than with visual presentation; 
and auditory-visual-motor presentation gave the poorest 
results of all. Pohlmann adds: "Under the conditions of 
my experiments, the participation of the motor function 
influenced the results unfavorably, for the purely auditoiy- 
visual method of presentation was much more effective." 

Data obtained from such group investigations as these are 
of relatively sUght significance because the much more impor- 
tant individual results are obscured by being incorporated 
into a total mass. These results show, however, that tk 
superiority of auditory presentation holds only in the lowcf 
classes of the schools; beyond the intermediate classes visual 
presentation gradually gains the ascendency and in the ui^ 
classes the relations are reversed, visual presentation being 
more advantageous here. 

This state of affairs is undoubtedly a product of the pre- 
vailing methods of teaching, because instruction is addressed 
more to the ear in the case of younger pupils, while, in the 
case of older pupils, the visual sense is more concerned. Pohl- 
mann ' also investigated the comparative retention of words 
and of concrete objects, for intervals of twenty-four houis 
and three days. Here again it turns out that the best results 
are obtained with objects, words being forgotten much inor« 
readily. For the retention of words, the visual-auditoiy 
motor is again the least effective mode of presentation, and 
the auditory-visual the most effective; the purely audiW 
method stands intermediate between these two extreme^ 
with visual presentation but little superior to the audiW 
visual-motor method. 

' A. Pohlmann, Op. ciL, 150-157. ^ 
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Silmaiin concludes from these results "that the weaken- 
iect of time is considerably greater in the case of verbal 
of concrete presentation," an inference which iig not 
justified by his results, but which is also of practical 
icance to the teacher. 

len the same material was presented three times, instead 
ce, as in the experiments described above, the best reten- 
was foimd to follow from auditory-visual and purely 
ory presentation. 

wholly different state of affairs is revealed by the use of 
niliar and non-significant material. Pohlmann investi- 
1 the immediate retention of nonsense syllables and found 
visual presentation now has a decided advantage over 
ther methods, a result which my own experiments have 
rmed. I believe that the chief reason for this is to be 
1 in the fact that in the purely auditory apprehension 
ifamiliar words it is difficult to analyze the syllables into 

phonetic elements. The sound elements of words are 
1 more arbitrarily constituted than the visual elements; 
moreover the phonetic analysis must here be carried over 
the visual elements of the written words. Pohlmann 
ves that auditory presentation makes a stronger appeal 
be attention; and that when articulation is dear and 
net, the auditory word is more "penetrating" than the ^ 
il. I have no faith in this doctrine of "penetrative 
;r" of sense impressions, as formulated by G. E. Miiller; 
IS received no confirmation from the experimental inves- 
ion of attention. 

additional experiments, where numbers were employed 
imuli, Pohlmann again found visual presentation to be 
5 advantageous than auditory. 

hen he varied the rate of presentation it was found that 
icreased rapidity of pronunciation weakens the retention 
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considerably; but the relative effects of the several modes of 
presentation were here but little changed. 

Pohlmann obtained a remarkable result in his experimrats 
in a girls' school, where visual presentation proved to be mxt 
advantageous even for familiar material. Does this indicate 
that girls (and women) are more dominantly visual than 
boys? Or is it due, as Pohlmann believes, to the fact that a 
more frequent appeal is made to the visual sense by teacfaos 
in girls' schools? 

This investigator's results throw light upon the differences 
which are due to successive and to simultaneous presentation 
of visual material. Muensterberg and Bigham had fouBd 
that simultaneous presentation is more favorable to reproduc- 
tion; while Hawkins reports that ''young pupils are not aUe 
to imprint so much material upon memory in simultaneous 
presentation as in successive." Pohlmann' discovered in 
agreement with Hawkins, that "average results show suc- 
cessive presentation to be, on the whole, more advantageous 
for memory." This is probably to be explained from the 
fact that the function of attention was regulated better here 
than where several stimuli were present at the same time. 

Pohlmann's experiments are unquestionably of great ped- 
agogical value. Above all else, they show us the importance 
of methods of presentation for different sorts of material. They 
do not, however, furnish a final verdict concerning our prob- 
lem, because they fail to provide for a complete separation of 
the component processes which constitute apprehension. Wth 
regard to this matter, Pohlmann misinterprets his experimen- 
tal findings. Thus he maintains, for instance, in opposition I 
to W. A. Lay, that an inhibition of vocalization by holding I 

' C. J. Hawkins, Experiments on Memory Tjrpes, Psychol. Rtnoit 
TV,, 1897, 292. A. Pohlmann, ExperimenUUe Beitrage zur Lekre «mi 
Cedachlnis, Berlin, 1906, 181. 
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the tongue pressed against the teeth is a distracting factor. 
I am convinced, as a result of numerous controlled experi- 
ments, that pupils become accustomed to this unusual con- 
dition after a few experiments; and with most pupils it does 
not constitute a distraction. The final verdict as to the value 
of different methods of presentation cannot be rendered imtil 
the conditions of experimentation, which I mentioned above, 
are fulfilled. Regarding Pohlmann's own pedagogical infer- 
ences it may be said that, in agreement with myself, he holds 
that in. the treatment and evaluation of pupils their ideational 
types must be taken into account, but not in teaching itself, 
because every pupil should be trained^to work with methods 
of presentation which are not the most convenient for him. 
And since visual presentation has been shown to be especially 
advantageous with imfamiliar words, Pohlmann correctly 
infers that visual presentation has great significance in the 
teaching of foreign languages; and that the purely auditory 
method or vocal method, which is now being recommended, 
is one-sided and unwarranted. 

Let us now consider real learning by means of repetition, 
or learning in the narrower sense, together with its conditions 
and its technique. 

The whole doctrine of the conditions and methods of learn- 
ing is based upon the experimental investigation of memory. 
These investigations have imdertaken to make a quantitative 
determination of memorial function in order by this means to 
obtain a clear insight into the conditions which are favorable 
and unfavorable to memorial activity. There are two chief 
starting-points from which the function of memory may be 
investigated, i. We may investigate learning in the nar- 
tx>wer sense of learning by rote, — or, to express it in psycho- 
logical terms, the formation of lasting associations between 
ideas, and chiefly between verbal ideas. In our attack upon 
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this problem, we determine what is the effect of assodaticm 
upon acquisition and retention; that is, the effect of leamii^ 
is tested and determined quantitatively in various caseSy— 
and we investigate the learning process itself , or the fonnatiaD 
of associations in the process of learning. Only by means of' 
such a quantitative determination can we compare the influ- 
ences exerted by the various factors and conditions of learn- 
ing; for so long as we are restricted to mere description,— 
and description in such indefinite terms as "better" or "not 
so good," — of the result of learning or the accuracy of retOJ- 
tion, an exact comparison of the results of the various cod- 
ditions of learning is impossible. 

Not only is it possible to investigate the reproduction wfaidi 
is due to a process of learning, but the reproduction of 
those ideas which are not the product of a deliberate 
formation of associations, — the free flow of ideas, — ^has also 
been opened up to experimental investigation. The repro- 
duction of the free flow of ideas has been investigated 
by Galton, by Wundt and his pupils, by Ziehen, and more 
recently by the Wiirzburg group of psychologists and by the 
present writer. But it is to Ebbinghaus that we owe the 
first development of the methods by means of which learn- 
ing, — the real function of memory, — ^is investigated experi- 
mentally. Notwithstanding many improvements which have 
been added to the methods of Ebbinghaus, especially by G. E. 
Miiller and his school, the measurement of memory remaiis 
essentially the same in principle to this day. And it was 
Ebbinghaus, too, who obtained the pioneer results in the 
experimental psychology of memory.' 

The methods which Ebbinghaus introduced for the inves- 
tigation of memory may be made clear by the following con- 
siderations. In the investigation of any memory fimction, 

' The reader is referred to the Bibliography at the end of this volome. 
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Kicfa as the memorization of any simple material, we must 
falfil two prime conditions. On the one hand, the external 
and internal conditipjGis pf ^th§ a(;tj^jfiajzung^^<^^ 1 

as co nstant^as possible throughout, and they must be under 
the control of the experimenter; at the same time, they must 
be so chosen that not only the conditions themselves, but also 
the effect of the learning may be capable of being determined 
quantitatively. On the other hand, the material to be learned 
^VaS py^'g^^^t g^uniform degree of J^ffigyJbty>. throughout its 
iNrhole content* If, for example, we wish to determine what 
& the relative influence exerted upon the learning and reten- 
tion of a poem by nimiber of repetitions and by concentration 
of attention, and particularly to what extent an increased 
concentration of attention may result in decreasing the num- 
l)er of repetitions, it is necessary that we make a comparison 
of the processes of acquisition in at least two cases. In the 
first case, we heap up the repetitions and pay no particular 
heed to the intensity of concentration; in the second case, 
\9t endeavor to limit the repetitions to as small a number as 
possible, striving to compensate the decrease in number of 
rq)etitions by an increased intensity of concentration. We 
^hall see later that the effect upon memory is different in the 
two cases. But if we wish to determine exactly what part 
of the resulting effect upon memory is due to attention and 
^hat to nimiber of repetitions, it is absolutely essential that 
^ of the internal and external conditions of learning, save 
cjniy the two which we have varied deliberately, should have 
remained constant throughout. Or in other words, all other 
Factors of learning excepting only these two must remain 
iinchanged throughout. For not imtil these conditions have 
^een fulfilled can we say, for instance, that the better reten- 
ion in the case of the more frequent repetitions is to be 

egarded as a product solely of this one changed condition 
12 
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of learning. For this reason, the stanzas of poetry mui 
have been equally difSicult in the two cases; because if i 
do not fulfil this requirement, it is wholly impossible to detd 
mine exactly what was the effect of the changed conditia 
of learning. If, then, we are to obtain reaUy comparati 
results, it is essential that we should employ material whi 
presents a uniform degree of difficulty throughout. T 
internal conditions under which the observer works must 
remain constant. It is necessary therefore to preserve 
constancy and uniformity of bodily and mental vigor, 
psychophysical disposition, of inclination to learn, of e 
tional tone, of attention, and of interest in the material, 
this should prove to be impossible, we must record the 
tuations and subsequently attempt to evaluate them and 
utilize them in the interpretation of such variations as 
have occurred in our results. Variation in internal conditii 
and particularly the variable influence of distractions 
be excluded by an appropriate arrangement of our 
mental conditions. By means of the latter, we are able 
to control the external conditions of learning. For 
reason, experiments should always be made at the same b 
of the day, in the quiet of the laboratory, and with only 
experimenter and the observer present. One of the mi 
important internal conditions consists in the fact that 
degree of training or skill in learning the material select 
should be the same in every observer who takes part in t 
investigation. For this reason, it is customary to devote 
certain time to preliminary practice before the comparati 
experiments begin, and in this preliminary period to tra 
the observer until the number of repetitions required for 
given task of learning has become constant, from which t 
may infer that he has reached a state of maximimi or aj^ro: 
mately maximum practice. 
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"esult of his many years of experience in experimenta- 
B psychologist is able to fulfil most of these require- 

FoT instance, a constancy of attention may be 

ed either by habituating the observer to the condi- 

the experiment, or by recourse to certain expedients 

imental procedure which aid one in obtaining a max- 

ad imiform concentration of attention. If we arrange 

the learning done under adverse circumstances^ for 
J, by exposing words and syllables for only an exceed- 
-ief period of time, the observer must either concen- 
s attention imiformly to its highest pitch in successive 
es, or he will completely fail to perform the task 
1 to him. To be sure, our mental life is subject to 
g conditions of such extreme complexity that we 
hope in every instance to obtain exactly the same te- 
oin identical experimental conditions. For instance, 
having met all the requirements prescribed above we 

observer to memorize stanzas of poetry on different 
nd if the stanzas are selected as carefully as may be, 
e a uniform degree of difficulty, we shall still succeed 
very rare instances in finding that any given obsCTver 
} exactly the same amount of time and the same 
• of repetitions in his various memorizations. 
obstacle is overcome by frequently repeating the same 
lent and by striking an average from the results of 
experiments. We repeat each experiment on many 
t days, and take the arithmetical mean of the various 
lental findings, or one of the other mean values in 
use. It is well to bear in mind that such an average 
led only when the particular cases from which it was 
i "are effects of the same system of causes" (Ebbing- 
but this identity of cooperating causes is just what is 
i by our experimental conditions. 
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Among the external conditions of memory measurem^ 
the Q^oice of memorial material is of prime importan 
I. The niaterials employed in any series of measm'emei 
must be of jsaual difficidty throughout. If we compare o 
stanza of a poem with another, we shall always find diff( 
ences in the construction of the sentences, in the diction, 
the xmiformity with which the logical context is distribut 
over the whole stanza, and the like, — variations which co 
stitute a different degree of difficulty in the memorization 
each stanza. This inequality is even greater in prose sell 
tions, because these are still less uniform in their structu 
Hence, strictly speaking, we should be obliged to perfoi 
our experiments in memory with an ideal material which 
free from these irregular variations. 2. The material vrtii 
we employ in the investigation of memory must, howev 
fulfil yet another condition; we must be able to manufi 
ture it in great quantities because most memory experimei 
extend over weeks and months, and demand a new a 
equally difficult material for each day's experiments, j. 1 
material must be capable of accurate quantitative gra( 
tion, because otherwise the memory function would not 
quantitatively determinable in particular instances. 4. 1 
material must be of such a character that the errors made 
reproducing it may be enimierated, added, compared a 
otherwise submitted to systematic mathematical treatme 
This requirement also is lacking in most school material, su 
as poems, prose selections, lists of words, etc. And final 
5., the material must, so far as possible, be so constitui 
that its elements have not already entered into assodatic 
with one another, in order that all associations may be f om 
during the course of the experimentation itself. 

It was such considerations as these which led Ebbii 
haus in 1879 to the conviction that all memory cxjpk 
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ments should deal with an artificially constructed material 
which may be biiilt up in accordance with a perfectly definite 
plan. 

A sharp distinction must be drawn between material which 
is a purely artificial product and that which results from the 
artificial transformation of such significant material as is to 
be foimd in the school-room. As material of the former sort 
Ebbinghaus chose nonsense syllables, which he constructed by 
inserting a vowel or diphthong between a pair of consonants, 
care being taken to avoid similarity with familiar words of 
one's own or of a familiar foreign language. Such material is 
illustrated by the following syllables: sef, naz, kug, rix, gan. 
Nonsense syllables such as these seem to provide ideal con- 
ditions for memory experiments for the reason that equally 
bng series may be assumed to be equally difiicult to learn (in 
eiq)erimentS9 series of twelve syllables are usually employed), 
and that by following the scheme of construction suggested 
by Miiller and Schumann a large supply of these syllables 
may be prepared. G. E. Miiller has composed 2,304 difiFerent^ 
syllables which are suitable for use. In general then we may | 
say that the difficulty attaching to a series is measurable in | 
terms of its length alone; and that therefore the number of | 
syllables in the series expresses the amount of learning that ! 
is to be done. We shall find later that this statemgat must^. 
be qualified. Then, too, nonsense syllables do not possess 
associations with other words as do the ordinary words of 
the language. Every error made in reproduction may readily 
be expressed quantitatively because of the uniform construc- 
tion of the syllables. Moreover, the syllables may be so 
chosen that difficulty of pronunciation is equally distributed 
over the various series, similar sounds which might aid mem- 
ory in unequal degree being avoided. The syllables have no 
internal bond of union, so that they may be assumed to make 
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a constant and uniform appeal throughout to attendoni 
emotion and interest 

And yet even this material is defective in certain req)ects. 
The observer's associations still read meaning into the sylla« 
]5I^^casiona^ and a series in which this takes place is, of 
course, more readily learned. For several reasons, which 
cannot readily be explained, a series of nonsense syllables is 
sometimes f oimd to be more easy or more difficult than usual. 
But we may observe that all these secondary expedients for 
retention, such as the formation of significant assodadons, 
gradually and invariably retreat to the background as the 
experiment progresses, and that most observers learn in a 
mechanical fashion. This material has only a modicum of 
meaning. Hence it can be us^ only for the investigation of 
mechanical learning; it is not appropriate for an invest^- 
tion of that type of learning which is aided by meaning. It 
is important, however, to determine the fvmdamental laws of 
memory for even this simplified type of mechanical learning. 
Indeed when a relatively simple material which can be learned 
mechanically is employed in experiments, the operation of 
the reproduction-tendencies of ideas appears even more dis- 
tinctly than when significant material is employed, because 
the various reproduction-tendencies may cut across one 
another and impede one another in the latter case. We shall 
see, however, that the extension of memory experiments to 
significant material has recently been f oimd to be possible in 
increasing degree. 

Ebbinghaus's ' procedure with nonsense syllables was as 
follows: Each series was memorized by repeatedly reading 
it aloud, from beginning to end, as a whole, — ^never in parts. 
Meanwhile he permitted a free alternation between reading 
and reciting from memory, for he experimented upon hunself 
' H. Ebbinghaus, Ueber das Ged'dchtniSf Leipzig, 1885. 
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alone. He controlled the rapidity of reading and reciting by 
speaking in a tempo of ^'150 beats to the minute," having 
previously practised this tempo with a metronome or a watch. 
He memorized rhythmically, grouping the syllables by threes 
and by fours and pronouncing the first, fourth, seventh, etc., 
— or the first, fifth, ninth, etc., with a moderate accentuation. 
He continued to learn until he was able to recite the series 
without error, stopping when he felt that he had memorized 
the material. We shall discuss his results presently. 

]ffis initial experiments suffered from numerous defects, 
which he himself recognized in part. The first defect con- . 
sisted in the fact that he served both as learner and as experi- | 
menter. In consequence of this it was possible for precon- 
ceived opinions to influence his results; and the conduct of 
his experiments was also rendered more difficult. Nor were 
his lists of syllables free from objection. He determined to 
leave the construction of his series to chance; accordingly he 
wrote the syllables upon cards, shuffled the cards and selected 
at random from the pack. It must have happened that sig- 
nificant syllables appeared occasionally, or that successive 
syllables were similar in soimd, etc. Then, too, Ebbinghaus 
simply read off the series of syllables which £q>peared upon 
the cards. This made it possible for his eye and his attention 
to sweep back over the parts which he had already read. 
Now, if the learner is allowed to glance back over his list of 
syllables, it becomes impossible to count the actual number 
of repetitions employed. An acciurate enumeration of repe- 
titions is possible only when a purely successive presentation 
is employed, for only then will the recorded number of repe- 
titions represent the actual nimiber of single readings; G. E. 
Miiller was led by Ebbinghaus's own experiments to improve 
the experimental procedure in many ways. 

During the years 1887 to 1892, Miiller, in collaboration 
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with Schumann, worked out a modified method. These two 
investigators always employed a procedure in which an experi- 
menter performed experiments upon an observer. The experi- 
menter constructed the series of syllables, superintended the 
experiment and recorded the results; the observer was 
required only to learn the syllables and to report his intro- 
spections. Miiller and Schmnann also introduced ''improved 
and refined series of syllables," or normal series. In order to 
exclude syllables which are difficult to pronoimce they made 
use of only sixteen initial consonants, twelve vowels (and 
diphthong^), and twelve final consonants. From these letters 
they constructed 2,304 nonsense syllables; and of these, 
ninety-four were subsequently discarded because of difficulty 
of pronunciation, so that a total of 2,210 syllables was em- 
ployed in the investigation. All distracting factors within 
the series were eliminated, as, for instance, the combination 
of successive syllables into significant words. They also 
aimed' to introduce uniform conditions of learning by en- 
deavoring to compel a purely successive reading by means of 
an iQgenious device. This consisted in writing the syllables 
with uniform spacing, upon bands of paper, passing the paper 
aroimd a drum and rotating the dnun at a xmiform rate of 
speed by means of an accurate clock-work device. A screen 
was set up before the drum; and an aperture in the screoi, 
at the height of the observer's eye, enabled the syllables to 
be read, one at a time. During the slow rotation of the drum 
the syllables came into view successively; and in consequaice 
of this arrangement the observer was prevented from seeing 
several syllables at a time and imprinting them simultan- 
eously. This arrangement is very important. When wc 
memorize by reading syllables from a sheet of paper which 

' The procedure which was followed in constructing the syllables is 
described in Appendix I. at the end of this Volume. 
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lies before us, we never learn in a purely successive or con- 
tinuously progressive manner. The eye sweeps over a great 
part of the material, and the regard hastens on in advance of 
the vocalization, or sweeps back again to what has been read; 
and irregularities in the behavior of the learner are thereby 
introduced. 

MiiUer and Schumann also employed rhythmic learning 
consistently throughout, usually making use of trochaic 
rh}rthm; and finally they obtained a more reliable measure- 
ment of retention, of forgetting, and of the amoimt of work 
done in learning. Ebbinghaus had, in the main, determined 
only the time spent in the initial learning and in re-learning. 
Now if the reading had been done at an absolutely uniform 
rate, and if the pauses between the several readings had been 
exactly equal, his xmit of measurement would have sufficed; 
and the number of repetitions could be computed from the 
time expended in learning. But it is impossible to obtain 
such a uniform procedure on the part of the learner; and it 
is always better, therefore, to take the number of repetitions 
as a measure of learning and retention. Various means of 
measuring memory function may be employed, however; and 
each of them has its own significance. 

The act of learning may be measured either in terms of 
the kaimng-time, or in terms of the niunber oLlgpetitions 
which are necessary to produce a first errorless recitation, or 
in terms of the amoimt of fatigue present in the observer 
after the learning has been completed. As our unit for meas- 
uring retention, we may take either the number of errors in 
rq>rodu£tion, combined with the time which has elapsed 
before reproduction is begun; or we may determine the saving 
of tim e and of repetitions on re-learning; or we may deter- 
mine the learner's capacity to specify what syllable follows 
any syllable named by the experimenter. The former method 
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is called the Saving Method {Ersparnismeihode)^ the latter 
the Method of Correct Associates (Treffermethode), Each of 
these methods has a somewhat difiFerent significance attaching 
to it. By means of the saving method we are able to show 
that traces of the after-effect of the learning are present in 
memory even when a free reproduction is no longer possible. 
For example, a list of twelve or fourteen nonsense-syllables is 
usually so far forgotten after twenty-four hours that very 
few persons can recall it without error. But if the observer 
is set to re-leam the series we find that his saving of repetitions 
is in most cases fairly large, frequently eighty to ninety p^ 
cent. This method enables us to demonstrate that the after- 
effect of learning still persists after weeks and months, even 
when free -reproduction is no longer possible. The method 
of correct associates has a different object in view. If after 
the lapse of twenty-four hours we name the first, third, fifth, 
or seventh syllable of the series, and have the observer repro- 
duce the even-numbered syllables, — the other member of the 
pair of syllables, in each case, — we are clearly not determin- 
ing whether the series as a whole is still clinging to his mem- 
ory. This method shows us the stability of the association 
between syllable and syllable. Moreover, the method of 
correct associates furnishes us with a means of determining 
how the concentration of attention was distributed over the 
series during the act of learning. If we employ this method 
after five readings of a series, we discover which syllables arc 
already imprinted and which are not. We frequently find 
that the begiiming and the end of the series can be correctly 
reproduced before the middle part of the series is learned. 
From this we may conclude that attention is most intensively 
concentrated at the beginning and at the end of the learning, 
while it relaxes at the middle of the series. 
Mtiller and Filzecker subsequently (1892 to 1900) intro- 
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duced yet another method of measurement which they call 
the method of time and correct associates. Here they meas- 
ured the time which elapses ''between the apprehension of 
the presented syllable and the rq>roduction of the associated 
syllable," ix.^ they employed the method of correct associates, 
and at the same time measured the time required for repro- 
duction. The object of this measurement was to determine 
'' whether those associations which have greatest strength, 
and which yield the greatest number of correct associates 
require, in general, the shortest reproduction-times." It is 
easy to see that the time which an observer requires for the 
reproduction and the pronimdation of the associated syllable 
must increase when the reproduction falters; and it would 
be of psychological interest to determine whether brevity of 
reproduction-time is an unequivocal criterion of the stability 
of the association between two syllables. 

MtUler and Pilzecker also introduced an improved method 
for presenting the syllable upon whose appearance the observer 
is required to reproduce another syllable. They fastened 
the pi4)er band carrying the syllables around a twelve-sided 
drum. A screen with a small slit hid the whole drum except- 
ing the syllable which appeared behind the slit. By means 
of an electro-magnetic device the dnun could be rotated 
through thirty degrees to expose a new syllable at the instant 
when a shutter in front of the slit was opened and the syllable 
was exposed to the observer. An electric contact set a chron- 
oscope into motion; and at the first instant of the observer's 
pronunciation of the associated syllable the chronoscope was 
stopped by means of a lip-key. This arrangement enabled 
the experimenter to determine the reproduction-time for the 
pronimdation of the associated syllable. 

The experimental methods which have been described were 
considerably modified for the presentation of significant 
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material. Before I describe these modifications, however, let me 
discuss the results of the experiment whose method has just 
been outlined. An experimental investigation, from the very 
nature of the case, begins with the simplest and most elemen- 
tary relations. A determination of these relations furnishes 
a foundation for the treatment of more complex problems. 
But we begin with the simplest case for the reason that we 
must endeavor to measure the part played by each component 
cause in the complex system of causes of mental functicms; 
and also because it is only in the case of simple processes that 
we can adequately observe the causes which are at work. 
Even when we proceed in this fashion, we find Ihat a certain 
factor which is difficult to control interferes in every series 
of experiments, namely, the individual variation of the ob- 
server. Earlier psychologists usually ignored these individual 
differences, treating them as special sorts of deviation from 
normality, or even as "errors." In recent times, however, 
these individual differences of observers have come to be an 
important feature in psychology. They fxuTiish us with a 
means of tracing differences in individual endowment to their 
fundamental psycho-physical conditions; and this brings us 
nearer to the problem of the origin of human individuality. 
Sometimes these differences can be reduced to certain con- 
stantly recurring " types"; and when we shall have succeeded 
in determining these mental types, we shall have paved the 
way for an interpretation of the results of our psychological 
experiments. 

The problem of typical differences is of paramount interest 
for pedagogical practice ; it alone can furnish us with a definite 
basis for the characterization and treatment of pupils. It is 
for this reason that I begin my discussion of investigations of 
memory with a description of the individual differences which 
we find in the memorial function of both adults and children. 
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An analysis Oi these differences which will reveal the most 
elementary and fundamental properties of intellect will at the 
same time furnish a foimdation upon which to base all of our 
subsequent discussions. 

J. Memory Types ^ Learning Types ^ and Ideational Types 

Anyone who has conducted experiments in memory upon 
even a small number of individuals of approximately the 
same age must have been struck by the great differences of 
memory fimction of his observers. The fidelity of retention, 
the length of the interval after which a trace of the learned 
material still persists, the rapidity with which forgetting 
b^ins, the rapidity of learning itself, and the like, — all of 
these vary between wide limits in different individuals. In 
the main, however, there are two fimdamental differences 
which seem to be the most important practically: the different 
rapidity of learning, and the difference in fidelity and per- 
manence of retention. It is possible that the cause of the 
latter is to be found in the former. Let us, therefore, begin 
with differences in thf rate of learning in different individuals. 
These differences are exceedingly great; and they give rise 
to memory types, which are wholly different in their modes 
of operation. Learners may, in general, be classified into two 
groups: rapid learners and slowjeamers. The rapid learner is 
characterised not merely by his ability to reach his goal, — 
errorless redtation, — ^more rapidly; but his mode of learn- 
ing, the effect of his learning upon retention, his mode of re- 
teaming, his q)an and adaptation of attention, his curve of 
forgetting, — all of these are different from those which one 
finds in Uie slow learner. In a word, the rapid and the slow 
learner each represents a characteristic mental type which 
may be determined experimentally in its essential attri- 
butes. 
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When memory experiments are made with nonsense- 
syllableSy the rapid learner is, of course, revealed by his ability 
to acquire an errorless reproduction in a shorter time and 
with fewer repetitions. Let us illustrate this phenomenon 
by the citation of nimierical results which will also show the 
magnitude of the difference between the two tj^pes of learner. 
In one of my experiments, a slow learner, Z., required 56 
repetitions in order to memorize 12 nonsense syllables, while 
a rapid learner of approximately the same age. P., required 
only eighteen repetitions for the memorization of the same 
series. After a month's practice, Z. required 25 repetitions 
for a similar series, while P. required 6 repetitions for this 
similar series. P., a rapid learner, required 26 repetitions at 
the outset, and 8 repetitions after 36 days' practice. TT., one 
year older than P., learned this same series with 20 repetitions 
at the beginning, and with 12 repetitions after 36 days' 
practice. In children, these types appear no less distinctly 
and, contrary to expectation, they remain constant even with 
different sorts of material. The typical differences persist 
no matter whether the material to be liamed is of a signifi- 
cant or a meaningless sort, although with significant material 
the two types no longer differ so widely, because interest and 
special aptitude for certain materials play a part in learning. 
The individual who learns nonsense-syllables slowly is also 
slow in his acquisition of poems, prose selections, vocabularies, 
dates, etc. G. £. MuUer, to be sure, insists that with poems 
he is able to concentrate his attention much more rapidly than 
with nonsense-syUables, but the very reverse is true of other 
individuals. But these are differences which do not mask 
the learning type. We shall see that there is only one factor 
which is able to conceal nearly all of these differences in learn- 
ing, and that is practice continued through many years. This 
has a levelling effect upon all of the mental functions; and it 
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is able to obliterate almost all differences of connate endow- 
ment in the domain of memory. In order to show that these 
typical differences are present even in children, we may meil- V 
tion that B. (thirteen years old) learned a stanza .i^f-poetry 
with an average of eight repetitions, while M. (same 2Lgtf -^ 
learned the same stanza with twelve repetitions; and of 
course the learning-time is also considerably shorter for rapid 
than for slow learners. In these determinations of the num- 
ber of repetitions, and of their effect upon the first possible 
reproduction, we see at once another characteristic of the 
rapid learner. He also begins sooner to forget, so that ^ 
we may formulate the rule: He who learns rapidly also f 
forgets rapidly. In our experiments it was foimd that P. 
was imable to reproduce a series of syllables two minutes 
after learning it; hence, as rapid learners usually do, he 
requested that he might be allowed to begin his recitation 
immediately after he had attained the '^ feeling of certainty." 
The typically rapid learner, then, is usually a rapid forgetter, 
and his manner of redting during reproduction reveals the 
rapid onset of forgetting, the reproduction being restive and 
in more rapid tempo than the learning. This shows us that 
the rapid learner possesses, in the success of his first correct 
recitation, no guarantee of permanent retention, a fact which 
may constitute a serious danger for children. The whole 
method of memorizing, in the case of a typically rapid learner, 
aims to secure a transitory and temporary retention rather 
than a permanent one. His recitation from memory bears a 
closer resemblance to immediate retention in that it employs 
the after-effect of impressions which have just been received, 
with a view to reproducing by means of these. Immediate 
retention by means of after-effects which have not yet died 
away from consdoiisness is, however, as we have seen, a 
highly specialized mental phenomenon which must be 
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distinguished from lasting retention or genuine reproduction.' 
Immediate retention depends upon other means than mediate 
retention, the impressions having wholly disappeared from 
consciousness in the case of the latter, while the former has 
recourse chiefly to the dying away of the original stimuli 

The retention of the rapid learner bears a dose resemblance 
to that purely immediate retention which is possible only so 
long as the direct after-eiffect of the sensory impressions of 
the learned material still persists. Hence we find, too, that 
the rapid learner makes use of all conceivable devices in ids 
inmiediate reproduction of the learned material, — cadence, 
rhythm and accentuation employed in presentation, auditory 
after-images of words in their original timbre, more rarely 
their visual images, and the like. ^ The state of affairs is 
wholly different in the case of the slow learner. He requires a 
longer time for learning, employs more repetitions, and not 
infrequently expresses a desire to allow the learned material 
to "soak in" for a time. He reproduces with a high degree 
of assurance, and in a tempo which is usually slower than 
that in which he learned; and, even after several minutes, be 
is still able to reproduce with the same assurance as during 
his first recitation. 

Both of these types of learning are characterized by numer- 
ous other features. The individual who learns rapidly and 
forgets rapidly is, as a rule, imable to supply a missing syl- 
lable by reflection; every attempt to do so is attended by a 
consciousness of the utter futility of the effort. The slow 
learner frequently succeeds in finding a missing syllable after 

1 See pp. 41 ff. of this volume. 

> Memory experiments have failed to take immediate retentioD 
sufficiently into account. It appears, however, that certain psychol- 
ogists make allowance for its influence in delaying recitation for a 
time, up to two minutes, after learning. 
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a moment's reflection, and recalls it in definite form. The 
rapid learner retains the first syllable of the series with special 
accuracy; andif it escapes him in the reproduction, the whole 
series is usually lost. The slow learner is sometimes able to 
begin his reproduction at any point in the series, and to recon- 
struct it in a forward or a backward direction. The mode of 
learning also is different in the two cases. The slow learner 
spends a great deal of time upon the mere reading of the 
series; the rapid learner soon begins his attempt to ''recall," 
merely glancing at the syllables in order to test and control 
his continuous attempts to reproduce, which run on in advance 
of the syllables read. The attention of the rapid learner is 
more readily distracted by trivial incidents of all sorts, to 
which the slow learner pays not the slightest heed. The 
emotional tone during the learning is different in the two 
types. The rapid learner is enthusiastic; he learns with a 
feeling of excitation and of pleasiu*e, and with a vivid desire 
to reach his goal rapidly. The slow learner is more indiffer- 
ent, especially at the beginning of the new experiment where 
he may even feel an impleasurable tenseness and anxiety lest 
he do not reach his goal without a too great expenditure of 
time. The profit which the slow learner derives from prac- 2.<*l 
tice is, in most cases, relatively much greater than that which 
accrues to the rapid learner. In a long-continued series of ' * 
experiments, Z., mentioned above, required 56 repetitions at ( )^^ 
the outset, but after several months' practice he required only ( \^ 
19 repetitions; while P., in the same series of experiments, y^'"" 
reduced his repetitions from 18 to 8. 

It must not be supposed, however, that on account of his 
rapid forgetting the rapid learner is at a disadvantage in 
releaming or refreshing his former impressions. Correspond- 
ing to his rapidity in the learning of new material, is his 
rapidity in the re-learning of old material. He is able to make 
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abundant use of the slightest traces which may have survived 
from the original learning. P. frequently made a greater 
saving of repetitions in re-learning than Z. On the other hand, 
the rapid learner is always foimd to be at a disadvantage 
when called upon to reproduce freely without re-learning. 
Quite as surprising is the characteristic difference of the two 
types in the reproduction of sensory material which has just 
previously been read or heard. The rapid learner possesses 
a considerably more eflSdent "immediate retention." In oar 
exp>erimentSy the largest number of nonsense-syllables whidi 
could be reproduced correctly after once hearing them wis 
eight for P., but only three for Z. A similar difference is 
found in children; a pupil of the rapid type succeeded id 
reproducing six, while a slow learner of about the same d^ 
recalled only three syllables in immediate reproduction. It 
appears, however, that two sub-types are foimd among rapid 
learners. There are individual cases of rapid learners wlio 
are able to retain well. These individuals clearly possess tlie 
most efficient sort of memory. It is the rapidly learning and 
rapidly forgetting individual who depends most upon inia» 
diate retention, and who at the same time seeks to obtain s 
fleeting and transitory memorial effect. In the rapid leaner 
who also retains well, we find a combination of rapid acquisi- 
tion with a will to imprint permanently. 

What constitutes the basis of these differences of memoiy 
type or learning type? At present, we can say only that tk 
chief cause of the difference is to be found i n fundamental 
differences of attention. It is chiefly the rapidity of accco* 
modatlon or central adaptation to the activity in questioi 
for the moment, or to the material in hand, which gives v» 
to the different effect of learning. The rapid learner possesses 
a capacity to accommodate his attention immediately to tk 
peculiar demands of the activity of the moment. Within* 
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time he has already reached his maximum degree 
tratbn; he does not find it necessary to struggle 
typical' distress of "beginning," with reluctance, 
clination, with wandering wits, and the like. The 
[lis is that the initial repetitions immediately attain 
plete or almost complete effect for memory; and 
: his work fails to produce a memorial result. The 
who adapts himself slowly must, on the contrary, 
veral repetitions at the outset in attaining a com- 
Dtation to the activity and to the material before 
in overcoming distracting ideas and feelings of 
tness. He reaches his maximal concentration only 
dual process; and his first few repetitions are of 
le, in so far as their effect upon retention is 

a 

irerse of this difference in accommodation of atten- 
be seen, however, in the fact that the rapid .^aj^ter 
his accommodation again. But no serious damage 
>m this lapse because he very sodh regains posses- 
> accommodation. This is especially evident in the 
pauses. Brief pauses, introduced into the act of 
are usually welcomed by both types of learner; 
are long avoided by the slow learner because he 
he may lose his adaptation to the activity of mem- 
The advantage derived from relaxing during a 
tns to him to be illusory if he must recoup the loss 
equent re-adaptation of attention. Is it of advan- 
t able to accommodate the attention rapidly? We 
wrer that both this capacity and its opposite have 
antages and their disadvantages. The individual 
ts rapidly is able to pass abruptly from one activity 
r, a feat which is more difficult for the slow adapter, 
her hand, the latter is able to proceed with undimin- 
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ished energy and concentration after brief pauses because hi 
adaptation persisted throughout the pauses. 
^ The adaptation of attention to the activity and to the cofl 
tent which engage us for the moment brings with it a pbc 
nomenon which is significant for all mental work; we ma 
refer to it as our '' adjustment" {EinskUung) to the activit 
of the moment. By this we understand that every loo( 
continued activity arouses in us a tendency to persist in d 
same activity. This, of course, makes it more difficult ft 
us to pass over to other activities. Our behavior may t 
compared with that of an optical instrument which has bee 
adjusted for a particular distance, and therefore images a 
nearer or farther objects indistinctly, or not at all; or with 
railway train which is forced along a particular track by meai 
of a switching device,— an analogy which was first employ* 
by Exner. Attention and will constitute the switching med 

• 

anism of mind; but it is especially attention which pui 
forth its greatest energy in the direction in which it has on( 
started. What does not lie in that direction may enter tl 
field of consciousness, it is true, but it can never reach tt 
. focus of consciousness. The more our attention becom* 
adjusted to an activity, the stronger is the fixedness of tci 
dency, the more difficult is it to pass from an initial activil 
. to any other, the more does concentration increase, the mo 
successfully does the mental operation progress, and tl 
greater is the after-eflfect upon memory. This is the chi 
cause of the difference between rapid and slow learners; b 
there are secondary causes also. The purpose or intenti< 
with which we enter upon the work of learning has a prir 
significance. The more we intend to obtain not merely 
transient but a lasting effect, the more is this desired effc 
produced. There is idso a significance attaching to the s( 
which we employ. The more extensively we ma 
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use of secondary means, such as special auditory and visual 
remembrances derived from non-essential circumstances which 
attend the learning, the more transient is the retention. The 
learner's habituation to slow or to rapid work also plays a 
part; we should therefore accustom ourselves to working 
rapidly. And it is possible that tfiere are also fundamental 
individual differences in the rapidity with which memory 
dispositions take shape. Finally, the ideational type of the 
learner is also a significant factor. 

These typical differences in rapidity of learning reveal the 
existence of two readily distinguishable types of mental work 
in general; and these types appear to have their foundation 
in certain elementary properties of attention, which are not 
uniformly distributed throughout the human family. The 
attention which adapts itself slowly to its work is, at the same 
time, an attention which clings tenaciously to its work, shift- 
ing only with difficulty, and offering the most secure guarantee 
for the permanence and fidelity of the content which it ac- 
quires, ^th this is intimately related yet another funda- 
mental difference in the attention of different individuals, 
which we may call a difference in the concentration and dis- 
tribution of attention. Every-day experience teaches us that 
certain of our fellow-men are more capable of attending to 
several things at once; the attention of these individuals has 
a greater power of distribution. Other individuals resolutely 
avoid attending to many things at any one time, preferring 
to concentrate more intensively upon the few things to which 
they do attend. To this type of attention we ascribe a high 
power of concentration. Concentration and distribution are 
therefore, to a certain extent, mutually exclusive because 
wide distribution of attention is accompanied by but slight 
intensity of concentration upon particular details; but we 
ordinarily find that it is also associated with a breadth of 
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interest, a high degree of susceptibility and, since it usually 
goes hand-in-hand with abrupt adaptation, with rapid acqui- 
sition. From this outline it is easy to complete the picture of 
a highly concentrated and narrowly distributed attention. 

These two fimdamental characteristics of attention equip 
their possessors for different callings, and constitute the basis 
of different talents and endowments. The broad, inclu^ve, 
rapidly adapting, and as rapidly shifting attention qualifies 
one for journalism, diplomacy, the medical and the teaching 
professions; it is fundamental to the artistic endowment, to 
the capacity of improvising, to readiness in repartee. Con- 
centrated attention is a necessary condition of specifically 
scientific endowment. 

The opinion of certain psychologists that these two char- 
acteristics necessarily exclude each other is erroneous. Attcn- 
tioi; is capable of being developed in any direction; practice 
increases both its intensity of concentration and its extoit or 
compass. Yet it must be granted that we find it easier to 
develop the attention in but a single one of these two direc- 
tions. One must not overlook the fact, however, that even a 
distributed attention can apply itself with a high degree of 
concentration to particular details. An attention which is at 
once distributed and intensive seems to represent the highest 
degree of concentration, if by concentration we mean the 
energy with which attention can be turned upon its object 
The opposite of concentration in this sense does not oHisist 
in distribution but in distractibility. Moreover, concen- 
tration may mean limitation ; and only when imderstood in 
this sense is it opposed to distribution. 

These fimdamental properties of attention exercise their 
influence upon learning more in the mastering of bulky 
amounts of material than in short series of syllables. This 
may explain how it comes about that in cases of large amounts 
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' material the superiority of the rapid learner to the slow 
amer frequently decreases and may wholly disappear. When 
le task is long, the slow adapter gradually gains a greater 
ivantage over the rapid adapter because the former usually 
ossesses the less extensive but the more intensive concentra- 
ion. Another illustration will show what rdle the adaptation 
f ^tention plajrs in the life of the pupil. Burgerstein asked 
. wnole class of pupils to memorize stanzas of poetry; and 
he task was continued for a full hour, the time required by 
iach pupil for the memorization of each stanza being noted. 
X was f oimd that during the first half-hour the duller pupils 
nemorized much more slowly than the brighter pupils; but 
ills difference gradually decreased to the vanishing point as 
ht work progressed; and all of the pupils learned the later 
stanzas in approximately the same time. This result may per- 
1^ be explained by assuming that a slow adaptation goes 
land-in-hand, in many cases at least, with a lesser degree of 
Kiental endowment. Indeed, Binet has attempted to show 
hat rapidity and degree of adaptation of attention may be 
^ployed as criteria of intelligence in school-children. But 
»n repeating Binet's experiments, Winteler foimd this result 
o b^^only partially confirmed. ' 

^ group of variations which have been called Memory-* 
^pes are in many ways closely related with these learning 
>T)es. This imfortunate term* refers to certain thorough- 
oing diversities in the content of the ideas of different indi- 
iduals; and it would therefore be more appropriate to call 
Siem ideational types. I shall attempt to make clear the 

> See Bibliography at the end of the volume. 

* Others have referred to them as types of intuition,^ sensory types 
id even as speech types. I believe that the expression ''ideational- 
pes*' is the only appropriate term to apply to them, because they 
late primarily to ideation in the narrower sense. 
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nature of these ideational-types, and to discuss the question 
of their relation to types of learning. Fundamental differ- 
ences in the content of sense-impressions from which the 
ideas of individuals are built up were first brought to the 
notice of psychologists by the psycho-pathological observa- 
tions of Charcot, and more particularly by the investigations 
of his assistant, Ballet. » According to Charcot's view, rqap- 
duced ideas are not always derived from the same sens^ 
department. ^In the act of thinking, certain individuals employ 
cTuefly the ideas of concrete objects which they have per- 
ceived, while others employ words chiefly, — the fhinlnng ol 
the latter group of individuals being referred to as "internal 
speech." It is found, too, that different individuals recall 
verbal imajges to consciousness in different forpis; one heais 
the auditory images of words, while another has a mental 
revival of the muscular sensation arising from the adjustment 
of his vocal apparatus, or he may actually inneryate the vocal 
muscles in his internal speech; and yet another sees \xbxt 
him the visual images of writtenor_priated lyords. Accord- 
ingly we may distinguish an auditory, a motor and a visual 
type of ideation. Of course, combinations of all these vari- 
eties of ideation may occur as "mixed types," or, less accu- 
"Tately expressed, as "indefinite types " More recent investi- 
gation has made many modifications in the earlier concq)tion 
of ideational types, to which we shall turn in the next section. 

Now we are led to suppose that these diverse character- 
istics of ideation give rise to different sorts of learning, and 
that the latter are related to the learning-types which we 
have mentioned. 

Even the apprehension of sensory-impressions, which con- 
stitutes the first step in the act of learning, must be different 

' J. M. Charcot, Lemons sur les maladies du systeme neroeux. Parii, 
1873. G. Ballet, Le lan^a^e interieur, Paris, 1888. 
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idividuals whose modes of ideation are different. The vis- 
ser impiints upoji his consciousness a picture of the 
ted or written word and of the spatial arrangement of 
larts. He notes their position by means of his memory 
ocation; he remembers the lines as they appeared upon 
>rinted page, and he knows approximately how the more 
»rtant or interesting parts, at least, are distributed upon 
>ages. Before his "mind's eye" there arises a picture of 
em divided into stanzas and lines, etc. The individual 
belongs to the auditory or to the motor type immedi- 
' transforms the visual pictures, obtained from re|uling, 
heard or. spoken words; and these auditory or motor 
;es he substitutes for the visual images of the printed or 
en words. The process of learning or imprinting is even 
! radically different in the various ideational types. In 
auditory and motor types, the process of imprinting con- 
in the formation of series of successive auditory or vocal 
es of spoken words, or series of successive innervations 
le vocal muscles, which, in turn, are accompanied by 
itions or images of movements; or he makes a mental 
of the "melody" of what is spoken to him, and he remem- 
the sounds and the rhythmic sequence of the words and 
bles which he memorizes. And in this melody the va- 
sounds then assume their proper auditory and rhythmic 
ions. Now, in the act of reproduction, the auditory or 
r individual is unable to present the whole series simul- 
>usly to his consdpusness; his only alternative is to 
' the successively learned items to run their course again 
ccessive order, in the form of either concrete or verbal 
es. The individual who remembers visually proceeds in 
loUy different fashion. The syllables or letters which 
o be remembered, he arranges side by side in the form of 
4 images; and the result of this internal vision, namely 
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his visually ideated series of letters, he can see before him 
either simultaneously or in successive sections. In the act 
of reciting he simply directs his mental regard upon the 
series; his retention is simultaneous rather than successive. 
It is exceedingly difficult for an individual of the auditory 
tjrpe to recite a memorized series backward, because his 
associations between the terms of the series were formed 
almost wholly in a purely successive order; and successive 
associations always operate more strongly in the direction in 
which they were formed than in the reverse direction. On the 
other hand, the strongly visual individual is distinguished by 
an ability to reproduce his associated groups of letters, etc, 
backward almost as easily as forward. He experiences no 
difficulty in running his mtemal glance in a backward direc- 
tion over what lies in the field of his mental vision. 

Unfortxmately we possess as yet no investigations which 
have made a special study of the relative fidelity of retention 
by the various ideational types. But from incidental results 
obtained in other investigations of memory we can see clearly 
that visual memory is slower but more sure and reliable.' 
The individual who learns visually also experiences, as a rule, 
a more vivid feeling of certainty. In experiments with non- 
sense syllables, we very frequently observed the manner in 
which the various observers recall forgotten syllables by a 
process of reflection. Most observers report that the forgot- 
ten vowel or diphthong first floats into view; and in cases 
where forgotten consonants also "occur" to the learner, they 
too, usually make their appearance in visual form. But if 

' According to Pohlmann, this is especially true for nonsense ^- 
lables; and according to Finzi, it is true also for concrete objects. 
The statement seems to me to be self-evident. Compare the investi- 
gations of immediate retention and of observant noting which we have 
already discussed. 
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this does not happen, the feeling of uncertainty still persists. 
This is in accord with Finzi's observation ' that in experiments 
oa apprehending and noting, visual images are less subject 
to falsification than auditory images. It is probable then, 
that visual images are retained more faithfully than any other 
sort of content. My own experiments show that the reten- 
tion of niunbers, and consequentiy mental calculation, is 
accomplished more slowly but much more correctiy when the 
digits are ideated also as visual images than when they are 
reproduced only in the form of auditory-motor verbal images. 

From this we must suppose that exceedingly slow learning 
is to be explained from two fundamental differences of dis- 
position and endowment, — from the slow adaptation of the 
individual's attention to the activity upon which he is en- 
gaged, and from the predominance of visual ideation, under 
which we have still to consider all of the secondary factors 
which have been mentioned. 

In how far is it possible to eliminate these differences in 
endowment which constitute the basis of memory fimction? 
This is an important question for pedagogy but we have as 
yet no decisive or final experiments dealing with the topic. 
Yet in all of our investigations we find that the elementary 
attributes of attention are capable of almost unlimited im- 
provement in every direction, if only they are submitted to 
an adequate training. Rapidity of adaptation, and the inten- 
sity and compass of concentration may be developed to a high 
degree; and any particular sort of ideating can be acquired 
by training, if there is not a complete dearth of ideational 
elements from the corresponding sense-department in the 
individual's consciousness at the outset. I myself am domi- 
nantly non-visual in my ideation of verbal material. All of 
my learmng at school was auditory-moter; I have never 

* J. Finzi, Ibid.f p. 377. 
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been able to remember places in books, and the orthographic 
images of foreign words have given me great difficulty in all 
cases where the spelling does not conform with the pronun- 
ciation. In psychological experimentation I have cultivated 
visual ideation to such a degree that I am now able to solve 
arithmetical problems by means of auditory or of visual 
images as I prefer; I can learn a group of letters, numbers or 
syllables, by means of auditory, visual or motor imagery. 
I always find that visual noting and computing is essentiaOy 
slower but more sure; I seldom make a mistake in visual com* 
puting. 

It was the French psychologists who first called attention 
to the fact that the elimination of differences in memc^- 
types by devoting a special training to ill-developed types of 
ideating always brings with it a certain loss in one's connate 
I type. Thus, the individual of the auditory type suffers a 
, certain loss of auditory imagery when he trains his visual 
i ideation. This is just what our every-day experience with 
the one-sided development of capacities would lead us to 
expect. But the loss is only a temporary one; the person 
who submits to training gradually acquires a capacity to 
work with all of the means of ideation which he has practised. 
These considerations indicate that each ideational type 
possesses certain advantages and certain disadvantages. When 
the visualizer learns by means of observation he is condemned 
to work relatively slowly; the auditory-motor individual 
always seems to possess a less reliable but a more rapid mem- 
ory. And although the visual memory is less likely to falsifr 
its single ideas, still the visualizer is more prone to blunder 
when he learns whole groups of ideas. In reproducing large 
groups of impressions he is more subject to errors of pK>sition, 
although his retention of single impressions, — letters, sylla- 
bles and words, — ^is better; on the other hand, the individual 
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who belongs to the auditoiy type is more likely to confuse 
words of similar sound. The auditory-motor individual profits 
from his successive procedure in forming associations; he 
does not so readily confuse the order of the parts of his material 
as the visualizer does. From this it must be inferred that a 
perfect memory must have its foundation in an all-roimd 
development of ideation. The teacher should note the diver- 
sities of memory which are due to a relative lack of one or 
other sort of ideational content; and he should seek to elim- 
inate these defects by appropriate training. 

We must not fail to bear in mind, however, that most of 
the experiments which we have described were made with 
adults, twenty to forty years of age, and in psychological 
laboratories. Since the mind of the child, especially in so far 
as memory is concerned, is much more plastic, one would 
expect that if the adult can acquire such a high degree of 
cultivation of memory and of the elementary attributes of 
attention, the schools should be able to attain much greater 
results. And this expectation is fulfilled, according to the 
findings of Radossawljewkseh, who, in an investigation of 
the memory of eleven school-children from seven to thirteen 
years of age, foimd that the ideational types of children are 
modified by long-continued learning. All of his observers 
graduaUy approached more and more closely to the auditory 
(probably the auditory-motor) type of memory, because in 
his experiments the learning was done solely by a method of 
reading and soUo voce pronunciation. Radossawljewitsch 
observed this phenomenon in himself also. In my own experi- 
ments with nonsense syllables, I have repeatedly found that 
my ideational type always takes the following form after a 
long period of learning: I retain chiefly in auditory-motor 
fashion, and reinforcement by means of visual images is a 
wholly secondary matter. Anything that has been learned 
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verbally, however, is usually r^t^ed solely in auditory- 
motor terms, with auditory imagery dominating. ' Teaching 
should therefore be supplemented by formal training, which 
imfortunately is unknown in the modem curriculum. Gifted 
educators of all ages have demanded purely formal mental 
training. Pestalozzi developed the concentration of his 
yoimger pupils by having them perform simple manual exer- 
cises during their learning. Froebel's whole system of kinder- 
garten plays is permeated with the idea of giving the child 
formal exercises in order to develop his capacities. The ma- 
terial employed in these exercises is a matter of relative indif- 
ference, in so far as subsequent education is concerned; its 
acquisition is only a secondary purpose of the training. 
Laboratory investigations of the development of the moital 
fimctions of adults show us what an enormous loss is entailed 
in modem education as a result of its prevailing emphasis 
upon content as the essential aim in teaching. In view of 
the fact that the students in our imiversities must be taught 
to see correctly and to hear correctly, that they scarcely 
know what their mechanical memory is capable of accom- 
plishing, that accuracy and fidelity of description are not 
developed imtil they come to our laboratories for txptA- 
ments, that elementary differences of endowment are levelled 
down so little during the first twenty years of their lives,— in 
view of all of these facts, it appears that our modem system 
of education fails to fulfil the demands both of science and 
of practical life. This state of affairs has contributed to 
the success of certain advocates of mnemonics, whose meth- 
ods are guilty of shocking psychological blunders but yield 
abundant renown to their authors. The memory of noodern 
man is wholly neglected in so far as its formal aspect is con- 

'P. Radossawljewitsch, Das Behalten und Vergessen bei Kindem 
und Erwachsenen, Leipzig, 1907, 169. 
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cemed; even an improper memory training is better than 
none at aU. 

Our generation keenly feels this fimdamental need of a 
formal training of our mental capacities by means of appro- 
priate methods. This seems to be the only reason which can 
accoimt for the luxuriant crop of modem literature in which 
certain individuals imdertake to show their fellow-men ''the 
right way to do mental work," to teach them " the art of never 
forgetting" by a system of nmemonics, and to "make men 
strong" by courses of instruction. Our next discussion will 
deal with the psychological development of methods of teach- 
ing which may supply this need, in one direction at least. 

2. More Detailed Description of Ideational Types and Memory 
TypeSy and their Fundamental Characteristics 

In our preceding discussions, typical differences in the ways 
'in which different people "think," — or, more correctly, 
ideate, — and retain, have been brought into relation with 
typical differences in learning. Our knowledge of these 
ideational types, which have only been hastily sketched in 
the preceding section, constitutes at once the basis of a psy- 
chology of memory and of a pedagogy of learning, in the 
broadest sense of the latter term. Every sort of memory 
process runs its course differently in individuals of different 
mental types; and different methods of learning come into 
being because one or other of the general conditions of learn- 
ing leads more readily to the desired goal, and likewise 
because there are individual ways of learning. Hence before 
we proceed to develop a doctrine of tiro technique and econ- 
omy of learning, it is appropriate to undertake a more exact 
analysis of those interesting differences of ideating and remem- 
bering which, strangely enough, were not appreciated imtil 
the modem era of psychology and psychiatry. 
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The investigations of these individual differences, like tk m 
investigation of so many other problems which have beoiB 
raised by modem psychology , have by no means leadMll 
their final stage as yet; still we already possess a wealth d I 
interesting observations and experimental data which ghcg 
us some insight into the complex mechanism which ttel 
individual employs in his memory work. I 

I shall attempt briefly to describe the ideational typo 1 
under the following headings: a. An analysis of rare caaei I 
of extremely one-sided memorial endowment such as we occa- i 
sionally find in noted artists, rapid calcidators, chess-playerii 1 
and others of highly developed talents, b, A discussion of | 
certain pathological conditions of mental life. c. A deso^- I 
tion of the differences between the memory of the child and | 
of the adult, d. A discussion of methods of determiniog 
memory types. 

All persons appear to think ' in either of two wholly diflfer- 
ent forms. These forms do not, however, alternate with eadb 
other in a fortuitous and purposeless fashion; but each comes 
into operation on certain definite occasions and for the reali* 
zation of certain definite ideational purposesrf We all thiA 
either^ in concrete images^of_former p erceptions of Qbjecl;^ (yy 
processes, or we think in words which_we speak to ourselve s.^ 
In the former case, consciousness is dominated by residua, 
after-effects, or traces of former sense-perceptions, and more 
or less original and novel combinations of these. This form 
of ideating is therefore called concrete or qbjectiveideating. 
The ideas which dominate us in this case are subdivided, by 
psychology, into ideas of imagination and^deas of memory. 
They are ideas of memory when they appear to us to be 
subjective copies of objects or processes which we have for- 

' The word ''think" will, in what follows, be used as a general term 
to include every sort of ideational activity. 
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merly experienced. In ideas of imagination this trans- 
subjective reference to former impressions is lacking; and in 
the adult, ideas of imagination have not infrequently been 
found to have come into being from niunerous combinations, 
cleavages, variations and fusions of former ideas of memory; 
so that they seem to be exceedingly complex structures, in 
which now one, now another, component idea predominates 
in consciousness, in consequence of the cohesion and constel- 
lation of ideas.' 

Verbal thinking or thinking in words is wholly di£ferent 
from this sort of ideation; and it also takes place under cir- 
cumstances which are di£ferent from those imder which con- 
crete or objective ideation occiurs. Indeed, the two sorts of 
Intellectual function are, in a certain sense, mutually exclu- 
sive and antagonistic to each other, as we shall see. We 
think chiefly in concrete or objective terms when we give 
free rein to our imagination, when we have no definite prob- 
lem before us or when the problem is of a purely concrete 
Bort, when we go back over our remembrances without attempt- 
ing to recall any particular person or event. On the other 
hand, we think in words in the form of an xmspokenVintemal 
qpeech when we deliberately follow a definite train of thought; 
when we reflect upon scientific problems, and especially when 
our real thinking comes into operation in the form of judg- 
ments; when we converse or argue with anyone; when we, 
in any way, put ourselves in the position of a speaker; and 
particularly when we reproduce, in words, a verbal context 
Which we have learned. But it seems to be chiefly the con- 
trast between concrete imagination and abstract thought 
Which constitutes the contrast between the two forms of 

'A more detaUed discussion of the distinction between ideas of 

tt^emory and of imagination may be found in Meumann's Intelligent 

*Mm/ Wille, Leiptig, 1908. 
14 
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ideation. In many persons, perhaps in all, the two forms of 
thinking are directly opposed to each other. The more con- 
cretely my imagination works, the more do my verbal images 
retreat to the backgroimd of consciousness; the more intent 
I am upon following an abstract train of thought, the more 
do I think in terms of internal speech. The two sorts of 
ideation are also opposed in habituation and in inclination. 
For days and weeks at a time my internal speech predomi- 
nates; and for equally long periods, concrete imaginations 
or persistent remembrances crowd my auditory-motor imagery 
into the background. It is no wonder, then, that fundam^ital 
differences of individual endowment should have their founda- 
tion in the opposition between these two sorts of ideating. 
Artists and musicians seldom show an inclination towaid 
scientific thinking; and leaders in science are usually indif- 
ferent artists. From the introspective analysis of numerous 
individuals of both groups, one can see dearly th at concrel 
idea tion is dominant in the artist, while verbal thinking k 
dominant in the scienSsl7 

The sort of activity which we have designated briefly as 
internal speech or verbal thinking is, in all probability, every- 
where a thinking process in which verbal mea nings a re faint 
and indistinct, and in which, under certam circumstances, 
they may even be absent from consciousness. The internally 
spoken word is the mental representative of the meaning of 
the word ; it is a substitute for a more accurate envisagemeot 
of verbal meaning. And we shall see that the manner is 
which words are imaged and employed as symbolic ^eI»^ 
sentatives of meanings may be wholly different in diflferait 
individuals. 

In both sorts of ideation, in concrete-objective and in vcrbil 
thi n king, wide individual variations occur. These are chie^ 
and primarily due to the fact that the concre^^^ o^tie/^|y ^^^ 
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■nents of which words and ideas are made up diff ^T radifitllY 
)m individual to JD ^ividnnli- In the visualizer the parts of 
ncrete or verbal images consist whoUy or chiefly of memorial 
ddues of visual experiences; in the auditory individual, on 
e other hand, the auditory images are dominant; and in 
e motor individual, vestiges of movement sensations or 
tual, if weak, repetitions of former movements constitute 
& essential content of consciousness. It must be borne in 
nd, however, that an individual who possesses chiefly con- 
*te visual imagery does not, for that reason, proceed exclu- 
ely in a visual fashion in his verbal thinking, that is, he 
es not think solely in terms of visual images of written or 
inted words. The di£ferences between the ideational t3rpes 
% remarkably enough, of a much more complex sort; for 
itance, the concrete visual type of ideation may co-exist in 
y individual with verbal ideation of another sort, — ^with 
cal-motor or with verbal auditory imagery. The asymmet- 
al development of individual endowment in ideation and in 
jention, which we are accustomed to call ideational type, 
1st therefore be discussed both from the point of view of 
icrete ideating and of verbal thinking, 
[ndividual differences do not present so many remarkable 
itures in the former as they do in the latter; and a greater 
lagogical significance also attaches to individual varia- 
ns of verbal thinking. We shall therefore devote but a 
ry brief disaission to the typical differences of concrete- 
jective ideation. 

First of all, it must be noted that the manner in which an_ 
lividual ideates his se nsory impressions, and his objects of 
rception, in concrete form, is in every instance determined 
two factors: thgjcharacter of the impression^ and the 
national type of the i ndividual. In any given case, there- 
e, we^ust always take into accoimt the sort of impressions 
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to which the memory-image owes its origin. The impressions 
which are to be retained in memory may have originated 
from several or from only one sense-department; and the 
ideational type may be a "pure " one, that is, it may be exclu- 
sively auditory, motor or visual. Let us assimie that, in a 
particular instance, an individual is called upon to remember 
an impression received through but a single sense-department, 
— a color, let us say. If he belongs to the pure visual type, 
his ideational type corresponds to the sort of sensory material 
with which he is to deal; and he will ideate it by the corre- 
sponding or "adequate" means. But when the individual 
who is piurely auditory is called upon to ideate colors, he finds 
himself unable to do so by the means which corresponds to 
the stimulus in question because he possesses no visual im- 
agery; he must therefore have recourse to a non-adequate 
means of ideation. He may employ a symbol or "surrogate" 
for the color image; and he may have recourse either to 
verbal ideation, — the verbal image of the name of the color 
being substituted for the concrete image of the color itself,— 
or to verbal ideation combined with an act of judgment,— be 
I may remember that he has seen something which is called red or 
/ he may call to mind the drcimistances under which the color 
was seen and these will then enable him to recall the color. 

Representatives of all of the pure types proceed in this 
latter fashion when called upon to ideate sensory material of 
a modality to which their ideational type does not confonn- 
Possessing no concrete imagery of this sort of sensory mateml. 
they substitute an appropriate name or the consciousness that 
they formerly experienced a similar iinpression. 

In the great majority of our every-day experiences we aie 
not called upon to learn and remember material from but > 
single sense-department. Most objects present stimuli whidi 
appeal to several or to aU of our senses. When engaged in 
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conversation with any one, I have a visual perception of his 
body and his gestures, I hear the sound of his voice, I may 
touch his clothing; and thus I perceive him^tbxough the 
medium of three of my senses. In dU stXdtTcases, the repre- 
sentative of a piure type of imagery may have recourse to 
those images which correspond to his own t3rpe; the purely 
auditory individual would remember only the audible speech, 
— dang-tint, inflection, tempo, and rhythm; the pure visual- 
izer, only the visual picture of the speaker and his gestures. 
And those classes of impressions which correspond to the 
individual's type of imagery must then symbolize all of the 
others; and they must constitute for each individual his sole 
but one-sided remembrance of the incident. This is true in 
the case of Dodge, for instance, who is wholly lacking in 
auditory imagery. Dodge's visual memory of the appearance 
and the movements of his fellow-men serves as a substitute 
for a remembrance of their voices. 

Investigation has shown, however, that the great majority 
of people belong not to pure but to mixed or balanced idea- 
ti onal typ g. In these cases, we have a compromise between 
ideational type and sense-modality. When they endeavor 
to remember impressions of a single sense-department which 
is not identical with their ideational type, — for example, 
when an auditory individual whose visual imagery is weak 
is called upon to remember colors, — ^we observe a phenom- 
enon which is wholly different from that which we observed 
in the case of the pure types. The "mixed t)T>e" is made up 
of individuals in whom images of some particular sense- 
dq>artment or sense-departments predominate; they work 
most readily with this sort of material, and these images are 
found to be more distinct and complete than any of their 
other sorts of imagery. But they can also make use of the 
less distinct and less readily reproducible sorts of imagery 
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'he representative of the mixed type relies chiefly upon 
images which predominate in his ideation; and he makes 
use h{ the other sorts only in secondary fashion. Thus, when 
the stimuli themselves are of mixed sorts, he selects the 
sensory elements which correspond with the dominating 
elements in his own imagery. The representative of the mixed 
type, who, for instance, possesses distinct visual imagery but 
indistinct auditory imagery, remembers his fellow-men chiefly 
in terms of visual images; the auditory image of the voice 
ordinarily cooperates to some extent, but only in an indefinite 
and uncertain manner. The procedure is different, howeva:, 
when the stimulus belongs to a sense-department which is 
not dominant in the individual's ideation, and also when he 
is called upon to remember those parts of a composite stim- 
ulus which do not dominate in his imagery. For instance, 
when an individual of the auditory type, who possesses weak 
visual but strong auditory imagery, remembers colors or 
forms, his remembrance contains visual elements but they 
come to consciousness indistinctly'and indefinitely. When he 
has to recall and describe the visual image of another person 
his ideation adapts itself to this task also; the visual dements 
of his imagery are now accentuated by his attention, and in 
consequence they are temporarily raised to predominance 
but still, they remain relatively indefinite and indistinct 
Then the attention accentuates these more indefiinite elements 
of his imagery, and drives the more definite material tempo- 
rarily into the background. 

From this we see that in concrete ideation the individual 
who possesses a mixed or balanced imagery works, as a rule, 
with those elements which are normally dominant in his 
ideation. It is just that which constitutes the type. But 
because the possessor of mixed imagery has vague images 
from several sense-departments, these come forward as 
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the dominant elements when they correspond with the stimulus 
of the moment or with the problem which has been imder- 
taken by the individual. It must be borne in mind, however, 
that the possessor of mixed imagery adopts di£ferent proce- 
dures for immediate and for permanent retention. 

In immediate retention he is confronted by the definite 
task of remembering a particular sort of sensory material. 
Let us take the case of an individual who has read a list of 
words, or to whom such a list has been dictated, with a view 
to having them reproduced iromediately in vocal form. The 
mixed type is always able to adapt itself to this task. Even 
the visual individual operates chiefly with his weak auditory 
images when he attempts an immediate recall of words which 
he has heard; at least, I have always foimd this to be true of 
my observers whose auditory images were not exceedingly 
weak. Here, however, we must always assume the presence 
of an intendve inmiediate after-effect of the original stimu- 
lation which facilitates this adaptation to the task in hand. 
In recalling auditory words immediately after hearing them, 
the visualizer may employ auditory images chiefly, but may 
make a secondary use of the visual imagery into which he 
lias transformed the auditory material; but in recalling a 
conversation with a friend after a long interval, — that is, in 
a case of genuine ideation, — he has recoiu'se chiefly to visual 
images of expressions employed by his friend dining the con- 
versation. The individual who belongs to a pure type, on 
the other hand, endeavors in iromediate retention to transform 
into his own favored imagery the sensory impressions which 
lie receives. 

It is essential that we bear in mind that most impressions 
from the external world come to us through the visual ^nse ; 
and experiments have shown that most persons belong to the 
Tnixed type in so far as their concrete imagery is concerned. 
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It is not difficult then to understand why visual elements should 
dominate the concrete imagery of the majority of persons who 
possess a full complement of sense-organs. Most perscnis 
recall their past experience in terms chiefly of residua of former 
visual impressions. Sensations of pressure, temperature, 
taste, and smell, and even auditory sensations are relatively 
secondary throughout. The majority of mankind, then, 
belong to the visual type in so far as their non-verbal ideation 
is concerned. This shows us, too, why the type usually faik 
to be identical in concrete and in verbal thinking. Most 
people who possess a full complement of sense-organs are 

found to be a i^ditorv-m ntor yjp ihm vi*rha1 jHgaHofi ; in the 

majority of individuals, then, we find a combination of visual 
concrete ideation and of auditory-motor verbal ideaticNL 
Verbal ideation employs both auditory and auditory-motor 
imagery; hence the representative of the mixed type finds 
himself well equipped for verbal ideation. Within these 
various tjrpes of ideation and retention we find that individual 
endowment may vary between wide limits. Thus it is found, 
on the one hand, that the ratio of the dominant to the second- 
ary sorts of imagery in a consciousness of the mixed type may 
vary between an upper limit which' represents an almost 
complete absence of secondary sorts of imagery and a lower 
limit which represents little more than an equal distributioo 
of dominant and secondary sorts of imagery; and on the other 
hand, we find equally wide variations in the permanence and 
fidelity with which imagery is retained in memory. Numer- 
ous individual variations may therefore be observed within 
the chief ideational types; and we find individual variations 
and sub-classes of each of the sub-types, as has recently been 
shown by G. E. Miiller. * The extreme case of visual endow- 

> G. £. MiiUer, Ged'dchlnismUgkeU und Vorstellungsverlauf, Leipag* 
1911. 
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Qent is frequently observed in individuals who have devoted 
hemselves to the plastic and the graphic arts. Dr. Wigan tells 
>f a painter who habitually dismissed his model after half an 
lour's sitting, and then painted, from memory, as though the 
nodel were still before his eyes. He recalled to consciousness 
t picture of the model sitting upon the chair, varied the pos- 
xure, the expression and the coloring at will, and had the 
/isual image as dearly before him as though the model were 
>resent. Similar incidents are reported of Peter von Laar 
ind Henri Regnault. Anselm Feurbach relates in his '^Tes- 
:ament " that before painting certain of his pictures he planned 
ind executed them mentally " to the last brush stroke. " * The 
/isual memory may, again, be chiefly and one-sidedly a form 
nemory or a color memory; nor does it always exist in com- 
^nation with a highly developed visual perception. In con- 
trast with those individuals who possess a superior endow- 
nent of visual imagery, we find others in our psychological 
aboratories who have had a thorough and well-rounded mental 
inining and yet are scarcely able to recall a single color or 
osual form accurately. 

We can do no more than offer conjectiures as to the origin 
^f these cases of asymmetrical individual endowment, and of 
gradual variability in the dominance of a particular sort of 
magery.. Binet' believes that the development of ^^ special 
nemories" is due essentially to the prevailing direction of 
he individual's interests and training; but this does not 
kcoord ^th the familiar experience that one's interests are 

' Interesting statements by artists concerning these phenomena are 
ompOed in H. Popp's Mderaesihetiky Strassburg, 1902, 32off. See 
Jbo Ballet, Die innerliche Sprache (trans.) > 46ff. 

* A. Binet, Psychclogie des grands calctUaUurs^ Pans, 1894. This 
7ork will frequently be referred to, in what follows, by a simple men- 
ion of the author's name. 
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frequently found to lie in a field for which one has no special 
talent, nor with the fact that professional psychologists have 
frequently striven in vain to overcome a one-sidedness in 
their ideational t3rpe. Connate endowment is an essential 
factor here; but how are we to conceive of connate endow- 
ment? Of course, it is easy to say that in the case of the 
visually endowed individual, certain regions, probably in the 
occipital lobe, come into question; and as a matter of fact 
Moebius has shown that mathematical endowment is always 
attended by a marked development of the temporal region, 
from which he is led to locate the mathematical center m 
the inferior convolutions of the anterior region of the frontal 
lobes. But a mere translation of psychological facts in- 
to physiological and anatomical terms contributes nothing 
to the psychological explanation of the asynmietries of 
ii6iemory. 

It is more important that we should know whether idea- 
tional types are due to congenital bent and disposition {An- 
lage)y or whether they are acquired by habituation and train- 
ing. This question can be answered with some degree of 
certainty from the facts in our possession. It is probable 
that a certain degree of congenital mental defect constitutes 
the basis of every pure type. For this reason, I always regard 
purity of type as a defect in ideation. The predominance of 
one, or of several sorts of imagery in the mixed type, however, 
frequently appears to depend, in part, upon the combined 
influence of endowment and education; in part, upon the 
sheer influences of training and habituation. Otherwise we 
could not explain how, in the training of memory by means 
of material where a particular sort of imagery preponderates,^ 
the ideational type adapts itself in so short a time (often 
within a few weeks) to this sort of learning. It is undoubtedly 
possible also that there may be such a thing as an ideational 
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disposition which is equally well-adapted for all sorts of sen- 
sory elements. This general, all-round endowment must suf- 
fer modification in consequence of one-sided practice with 
particular sorts of sensory material; and a habituation type 
would then come into existence. 

There are in general four possibilities as to the mode of 
origin of the various types of endowment: i. They may be 
due to congenital bent or disposition, which would then be 
conceived to be the sole determining factor, — the dispositions 
themselves being conceived to be qualitatively fixed and 
unalterable. Education and training would not transform 
them, but only develop what is latent and pre-determined in 
the disposition. In the case of the ideational type we must 
then conceive the disposition to be a peculiar individual sus- 
ceptibility to particular sorts of sensory impressions, — an 
individual facility for acquisition and an individual aptitude 
for preservation,— correspondmg to the memory disposition. 
2. The t3rpes may, indeed, appear to be predisposed by one's 
congenital bent; the bent, however, is capable of being trans- 
formed, but education and training are less effective than the 
di^x>sition itself, j. The ideational t3rpe may be due to 
disposition and education, it is true, but the forces of edu- 
cation have a greater influence than the disposition itself. 
4. The disposition may be of no significance; and education, 
in the broadest sense of the term, is the sole determining 
factor. 

I regard the second possibility as the most probable, because 
in ideational types we frequently see the influence of the 
diqx)6ition asserting itself with extraordinary potency; and 
yet we find a certain influence exerted by educative forces. 
The significance of the disposition is indicated: a. By the 
evident influence of heredity upon ideational t3rpe. Not infre- 
quently do we find that a particular type of ideation recurs in 
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several successive generations of the same family, a fact 
which can be explained only from heredity. Dodge rqx>rts 
that his type is a family inheritance. Lay found three pairs 
of brothers who belonged to the auditory type; the Viennese 
philologist Nussbaumer and his brother possessed '^ colored 
hearing" (Pfeiffer). The predominance of particular sense- 
memories in families of artists and musicians is well-known. 
Perhaps the best illustration of this is furnished by the family 1 
of Johann Sebastian Bach, in which musical memory was I 
present in conspicuous degree through several generations. 
b. The typical differences between the two sexes likewise 
point to a congenital disposition. We have already men- 
tioned that women are usually more visual than men. Eer- 
chensteiner found that the color-sense of girls is better than 
that of boys, and that the former are more talented in decora- 
tion while the latter excel in the arts which have to do chi^y 
with spatial relations. 

In addition to this we find, as has already been stated, that 
a certain variability of type occurs. We shall refer to this 
later when we deal with the question of the possibility of 
training the types. More striking, however, than the varia- 
tion of type is their relative stability. Pfeiffer on testing the 
ideational types of children of the same school-classes for 
three successive years found a very marked permanence and 
constancy of type. Their variations from year to year are so 
slight that their fixity appears to be the more important ph^ 
nomenon. From the tenth to the eleventh years, the "vis- 
uals" were found by Pfeiffer to decrease by 8.7 per cent; the 
" auditories " remained approximately constant; the " motors" 
increased by 8 . 7 per cent. In the following year the * ' visuals," 
among the same children, increased by 2.4 per cent.; the 
"auditories" decreased by 1.5 per cent.; and the "motors" 
decreased bv .9 per cent. 
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Before we can understand the nature of these differences 
of ideation we must answer another question: Are the differ- 
ences traceable more to an original primary strength of sense- 
memory, or to a congenital primary direction of attention 
toward certain sensory contents? 

This problem cannot, of course, be solved by merely point- 
ing out the "circular" course or reciprocal relationship of 
these processes, — ^by showing that intensive sensory impres- 
sion arouses greater interest and this, in turn, reacts upon 
sense-impressions and intensifies them. The whole of psy- 
chology is permeated by this view, namely, that sense-impres- 
sion, sense-meniory and direction of attention are capable of 
reinforcing and intensifying one another. But this does not 
solve the problem as to which is primary. I am of the opinion 
that a typical direction of the attention upon particular 
classes of sensory impressions must be favorable to the per- 
ception and retention of these impressions; ^^d I also believe 
that the supra-normal domination of any modality of sense- 
memory may also result in a favoring of that modality by 
attention, and the more so the more one-sided the sense- 
memory is.^ But in our mental endowment, dominant atten- 
tion and dominant sense-memory may be predisposed inde- 
pendently of each other. I believe, moreover, that individual 
differences in the sensory content of imagery are due primarily 
to the retention and reproduction of this content itself, and 
that they are reinforced in only a secondary fashion by an 
individual direction of attention. Strictly speaking, therefore, 
ideational types must be called association types, because: 
a. Our dominant interest in certain sensory material does not 
alwajrs cdndde with our dominant sense-memory. Indeed, 
it not infrequently happens that one is deeply interested in a 
sense-department for which one's memory is not especially 

■ C/. our discussion of Observational Noting, pp. 63ff. 



202 The Psychology of Learning 

well developed, b. The investigation of observational noting 
and more particularly the investigation of testimony show 
that the prevailing direction of attention is determined not 
by sensory contents but by wholly different and more general 
causes, namely, by our practical interests of life, and by our 
theoretical interest in knowing and understanding the exter- 
nal world. It is possible, then, that the dominant sense- 
memory and the dominant direction of attention may be 
discrete and unrelated in our mental constitution. The two 
may go hand-in-hand, but they do not necessarily go hand- 
in-hand. If they do follow parallel paths they will reinforce 
each other; and even if their paths are not parallel this recip- 
rocal or "drcxilar" reinforcement may still take place. But 
it may also happen that the prevailing direction of attention 
is of advantage to the sense-memory toward which one is 
least strongly disposed, c. No matter to what ideational 
typt an individual may belong his attention is directed to 
all sorts of sense-impressions in his acts of perception. If 
notwithstanding this fact the extreme representative of any 
ideational type is unable to reproduce certain sorts of sensory- 
impressions, it is dear that attention is only a secondary 
factor in determining the ideational type. Even when atten- 
tion is attracted as intensively as possible to auditory impres- 
sions, individuals like Dodge are still imable to evoke auditory 
imagery. Such designations as "sensory types," "intuition 
types" are therefore misleading. These typical differences 
are not due to differences in the fimctioning of the senses. 

It shoiild also be pointed out here that all of th6 traditional 
terms which have been employed to designate these ideational 
t)rpes are far from beiag accurate. Each type shoxild be desig- 
nated not only in terms of the sort of imagery which it pos- 
sesses, but also in terms of those sorts of imagery which it 
lacks. This plan would provide us with much more definite 
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names. We describe color-blinds in terms of the colors which 
they do not see; for instance, we speak of the red-green blind, 
and in so doing we designate him positively as being capable 
of seeing yellow and blue. Similariy, a representative of the 
pure auditory ideational type is a non-visual-motor. A more 
accurate characterization is especially needed in the case of 
the mixed or balanced types. Here it is solely a question of 
determining and designating imequivocally whether a sort of 
sensory element is lacking, or whether it is present in weak 
and indefinite form. Since most persons belong to the mixed 
tjrpes, we usually designate these types in terms of their 
dominating sensory elements. Hence, if we ordinarily em- 
ploy a somewhat inaccurate terminology and call a man of 
the mixed type a "visual," that term is usually employed to 
signify only that visual imagery predominates in his con- 
sciousness. He may also be equipped with the other sorts 
of imagery, but may employ these only in a secondary fashion 
and with greater indefiniteness. This has come to be the 
usual meaning of "auditory," "visual," etc., because the 
mixed types occur so frequently. From the point of view of 
general psychology, it is a somewhat arbitrary delimitation 
to designate all of these types of imagery solely in terms of 
diversity of material content. We can distinguish them 
quite as well from the formal point of view of individual 
peculiarity of image-process, or of prevailing form of repro- 
duction. I have elsewhere * briefly attempted to broaden the 
concept of ideational type; more detailed discussion of the 
matter here would carry us too far afield. 

In an investigation of ideational types by means of the 

method of reproduction I found that the peculiar type to 

which certain individuals belong is determined by the fact 

that although/ they can readily ideate imagery of certain 

>£. Mq^mann, Intelligenz und WtUe, Leipzig, 1908, 128. 
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sense-departments, each by itself, they are unable to make 
use of these different sorts of imagery in combination with 
one another in their ideation and learning. For instance, it 
was found that one individual possessed definite visual images 
of objects and auditory images of words; but it was difficult 
for him to employ them both at the same time in an act of 
learning. He relied either upon the retention of visual con- 
crete imagery or of auditory verbal imagery; that is, he 
remembered the appearance of an object or he remembered 
the soimd of its name, but never both together. Another 
case was f oimd where an observer possessed a good auditory 
memory of melodies, clangs, timbres of voices and noises; 
he also had a good memory of forms and a fairly good mem- 
ory of colors. But it was difficult for him to combine these 
concrete visual and auditory images. It is probable then, 
that we can distinguish combination types of ideation; and 
here the non-combinability of certain images is the best term 
for the designation of these types. Many defects of endow- 
ment of the third order are probably due to these phenom- 
ena, ' because defects in complex functions, such as are con- 
cerned in the work of the school-room, must owe their origin 
to defects of combination. For instance, defective capacity 
to learn geography may be due either to sub-normal ability 
to deal with concrete visual imagery (maps and the like); 
or when normal visual imagery and normal memory of names 
is present, it may be due to an inability to combine concrete 
visual images with the auditory-motor images of words. 
In another volume' I have sought to make a complete 

' Defects of endowment may be of three orders: first order, defects 
in the elementary mental processes; second order, defects of comj^ 
mental capacity; third order, defects of complex functions. 

'£. Meumann, Vorlesungen zur Einfukrung in die experimentdk 
Padagogik, Leipzig, 1907, I., 449. 
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schematic classification of the ideational types from the point 
of view of their content. The schema which is appended here 
needs no additional comment: 

J. Types of Concrete Ideation 

A. Pure Types: ^ 

a. Visual^. 

b. Auditory 

c. Tactual-Motor — the latter perhaps differing according 

as they have to do with a motor ideation of move- 
ments or of forms. Individuals of this type ideate 
in terms of imitative, empathetic » or copying move- 
ments, with or without an actual innervation of 
the muscles. 

In addition to these three, there are perhaps 
types which make use of elements from the gusta- 
tory ai^d olfactory senses, and of organic sensa- 
tions. 

d. Gustatory 

e. Olfactory 

f. Emotional 

B. Mixed Types: Instances of these types have not been 

proven, beyond a doubt, to exist. 

2. Types of Verbal Ideation 
A . Pure Types: 

a. Visual — ^perhaps two forms: ideating in images of 

* Empathy {Einfiihlung) is a term which has come to be employed 
in psychology and esthetics to designate the general tendency to 
project onesdf into situations in which one is interested, and to experi- 
ence such sensations as would result from one's active participation 
in such situations. For instance, when we observe or even imagine a 
feat of strength, our bodies become set and our muscles become tense; 
when we see a slender column which supports a heavy capitol, we 
experience an empathetic feeling of the heavy stress which b borne by 

the column. 
15 
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written or printed words; and, possibly, ideating 
in visual images of writing-movements. 

b. Auditory 

c. Tactual-Motor — ^ideating in images of vocal move- 

ments; ideating in (kinaesthetic) images of writing 
movements, with or without innervations of move- 
ments. 
B. Mixed Types: not yet clearly shown to exist. 

5. Combinations of Concrete and Verbal Ideational Types 

A . Visual concrete ideation combined with auditory-motor ver- 

bal ideation: This is probably the most conmion type. 

B. There may be other combinations of i and 2 of the ohm 

schema: but they are rare, — ^indeed the existence of 
such cases has not yet been demonstrated beyond a 
doubt. 

4. Negative Combination Types in Concrete and 

Verbal Ideation 

A. Auditory Verbal and Visual Concrete y both well deodoped^ 

but the two incapable of being combined. 

B, Auditory Concrete and Visual Concrete ^ both weU devdopeiy 

but the two incapable of being combined. 
Let me again mention that in the concrete auditory, tac- 
tual, olfactory and gustatory memories a similar one-sidedness 
of development and similar differences of native endowment 
seem to occur. The endowment of the unmusical individual, 
who can not remember a time and who sings only a few notes 
correctly, ' and the endowment of a Mozart, who reproduced 
the Miserere fr )m memory after hearing it but twice, vary 
between quite as wide limits as the extreme cases of visual 
^endowment which we have described. 

more importance to pedagogy, however, are the typical 
'9udi cases have been dted by Stumpf and by Dodge. 
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differences which are found to occur in verbal thinking; and 
these have been more fully investigated by psychology. 
Following the example of Charcot, writers have usually sub- 
divided them into three, or really four, t3rpes. The auditory 
individual thinks in heard words; the visual, in visual images 
of printed or written words; the motor, in images of writing 
movements or in images of former vocal movements which 
themselves are frequently accompanied by slight but actual 
movements of the lips or tongue. Observations bearing upon 
this topic have been made by psychologists these many 
years. Leibnitz called thinking a silent speaking; and 
Hartley distinguished the other types in a work which ap- 
peared in 1749. More detailed investigations of the charac- 
teristics of the various types were first made by Charcot, the 
director of the Salpetriere in Paris, and his pupils, — ^partic- 
ularly Ballet; later contributions were made by Galton, Taine, 
Ribot, Binet, Egger,- nimierous German psychiatrists, ph3rsi- 
dans and psychologists among whom were Kussmaul, Wernicke, 
Stdrring, Ziehen, Pfeiffer, Segal, Kraepelin and his students. ' 
To Charcot must be given the credit of having first pointed 
out the fact that the verbal images in which most people 
think are not simple mental processes but that they are com- 
posed of at least four, — ^more correctly, five — different ele- 
ments: auditory images, visual images, motor images of 
movements of vocalization or of writing, and ideas of meaning. 
Besides the three "pure" types which are characterized by 
an exclusive dominance of some particular sort of imagery in 
the subjectively spoken words, Charcot also recognized the 
"indifferent, or mixed" t)rpe. We must assume that in the 
ideation of words all of these types may occur; and individual 
cases of approximately pure types of verbal imagery of both 
the auditory and the visual sorts have been shown to exist. 
' See Bibliography at the end of this volume. 
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We must also assume that all varieties of the mixed types of 
verbal ideation are possible. The existence of auditory- 
motor, of auditory-motor-visual, and of visual-motor types 
has been demonstrated (NetschajefiQ. In most persons, how- 
ever, the auditory-motor ideation of words predominates; 
and, as already remarked, this is probably an adaptation of 
the ideational type to the sort of impressions which most 
frequently occur in the noting of words which are heard in 
the speech of ourselves and others. 
/^ An analysis of these differences is extremely instructive for 
psychology and pedagogy. Let us begin with the pure audi- 
tory type. Individuals who ideate solely in terms of audi- 
tory images are very rare. The average normal person can 
easily observe his ideational type; and among nimierous 
persons whom I have requested to make such observations, 
I have found not one who employs heard words exclusively 
in his processes of thinking. Yet it is true that many indi- 
viduals approximate this type, in that mentally heard words 
predominate in their thinking and are accompanied by but 
faint motor images. In the majority of persons there is, in 
all probability, an alternation of the sensory elements whidi 
constitute their internal words. In calm reflection and in 
reading, the heard and the mentally spoken word predominate, 
the appearance of the printed word arousing the reproduc- 
tion of the mentally spoken word. The same state of affairs 
is found in writing; here, too, the image of internally ^xd^en 
and externally seen words play a part. But when one writes, 
the internal words rush along in advance of the act of writing, 
dictating, so to speak, what the hand shall write. Further- 
more, in calm emphatic speaking, the internal word hasteniog 
on in advance plays the part of a prompter, as Ballet remarks, 
telling us in a soft and oftentimes imperfect whisper what we 
are to say. 
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What determines the auditory type? We are not to sup- 
pose that it is always accompanied by musical endowment. 
As has akeady been stated, we may find any particular 
ideational type existing in combination with an endowment 
of any other sort of imagery. This is shown by such facts 
as the following. We know, on the one hand, that idiots and 
microcephalous children, who belong to the lowest level of 
intelligence, who can never learn to speak a word, and who 
do not imderstand the ordinary conversation of persons about 
them, certainly do not possess any internal speech; and yet 
they sometimes have a keen musical apprehension and an 
excellent memory for tones. I have myself observed an idiot 
who led little more than an animal existence and who never 
q>oke a word; yet I was astonished to find that he listened 
attentively to the playing of a music-box and accompanied 
the melody with rhythmic movements. When the playing 
ceased, he hununed the melody to himself with a fair degree 
of accuracy. Nor is there, in the development of the normal 
child, any coincidence between the development of the tonal 
sense and the acquisition of language. Tracy established 
the fact that in many children the tonal sense begins to develop 
at the age of six months; one of Stumpf's children knew the 
tonal scale at the age of fourteen months; a son of the com- 
poser Dvorak sang a military march at the age of one year, 
and six months later could sing all of his father's melodies 
when the latter played the accompaniments on the piano. 
We find a corresponding state of affairs in adults. Ballet 
mentions the case of a musician who possessed a remarkably 
good memory for tones but who ideated words more readily 
in visual than in auditory form. On the other hand, many 
persons who have a distinctly auditory ideation of words 
possess no special gift for music. But, of course, a serious 
defect of the tonal sense usually gives rise to a non-auditory 
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ideation of words. These characteristic combinations of idea- 
tional types, in verbal thinking and in non-verbal thinking, 
indicate that our ideation of words is of two wholly different 
sorts, in so far as its relation to audition is concerned. The 
auditory ideation of words is either a product chiefly of mere 
habituation, — ^in which case it can be overcome by training,— 
or it is due to a congenital lack in capacity to recall non- 
auditory images, — in which case a modification of ideational 
type is possible only to a limited degree. 

In an attempt to reach a dearer imderstanding of the audi- 
tory ideation of words the question has been raised: How 
does the auditory individual hear his internal words? Cer- 
tain investigators, Egger in particular, have asserted that we 
normally hear the inflection and the rhythm of our own voices 
and that, if this is lacking, gentune internal speech is impos- 
sible. This statement Ballet very properly disputes. We 
really hear our own voices only when we reflect, or when in 
thought we place ourselves in situations where we seem to 
speak. In addition to this, however, all of our remembrances 
of other voices which we have heard also come to conscious- 
ness when we think, of another person as speaking, or wha 
we think of ourselves as carrying on a discussion with another 
person. Scherer reports that Diderot was an enthusiastic 
debater and that his abstract thinking always took the fonn 
of an imagined debate with an opponent; and Galton has 
introduced the term "histrionic" or "dramatic" to describe 
the ideation of this type of individual. It can scarcely be 
assumed that one's own voice alone is heard in such a case. 
One woxild expect that the imagery would be constituted 
exclusively by one's own voice only when one's type is vocal- 
motor, rather than auditory because, in that case, the indi- 
vidual is limited to the functioning of his own vocal muscles 
in his ideation of the sounds of words. And, of course, he 
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irill hear only the sounds which arise from the innervation 
i his own vocal organs. Our propensity to think in terms 
i heard or spoken words may be intensified imder certain 
pathological conditions. When the nervous S3rstem is over- 
timulated we frequently find ourselves impelled to repeat 
»hrases in an automatic fashion. The reader may remember 
he himiorous sketch in which Mark Twain describes the 
ontagious effect of a verse which was used in remembering 
he street car fares in an American dty. Everybody who 
leard the verse was driven to distraction by it. ^ 

What is the relation between ideational type and mental ^ 
ffidency? A reference to the foregoing discussion of the 
tuditory type will indicate the state of affairs which one may 
expect to find in the case of the other types. Every variety 
>f motor individual who thinks in terms of vocal images, — 
ind vocal motor images are frequently accompanied by move- 
ment innervations, — ^is intimately related to the auditory 
type. We have in the literature an excellent introspective 
uialysis of two such motor individuals both of whom were 
trained psychologists. Dodge, a pupil of Erdmann, has 
Siven a detailed description of his own thinking which is 
Umost exclusively motor; and Strieker, a Viennese physician, 
^ devoted several monographs to the analysis of his own 
internal speech. Dodge has established the fact that his 
thinking may assimie the form either of verbal or of concrete 
images. The latter form of ideation occurs, for example, 
v^hen he is planning the construction of a piece of apparatus; 
^ such cases he is altogether visual, and his internal speech 
^treats completely into the backgroimd, excepting when his 
^motions are vividly aroused and when he is about to utter 
^ exclamation. When, as he ordinarily does, he thinks in 
'Verbal terms he pronounces the words mentally but without 
Itearing them. His thinking is therefore a motor speech of 




212 The Psychology of Learning . 

which he has no auditory image. The sensory elements which 
come to consdousness during the process are images of tactual 
and kinaesthetic sensations from the muscles of the ]q»y 
tongue, mouth and throat, and probably from the thorack 
muscles which are concerned in breathing. Auditory elements 
may appear but only when the ideation is very definite; and 
even then the auditory images are vague. Dodge has no 
images of writing movements, nor any sort of visual verbal 
imagery. Even in volimtary recall, images of writing move- 
ments can be evoked only with difficulty. This shows that 
Charcot was wrong in including persons who think in terms of 
writing movements and persons who think in terms of vocal 
movements, in the same category; it shows, too, that ^'motor 
type" is but a general name imder which numerous variants 
are to be included. In Dodge's processes of thinking, verbal 
meanings attach to words which are ideated in motor fash- 
ion with weak auditory accompaniments. 

Dodge's introspections are especially valuable because his 
motor-verbal imagery may be traced to a congenital and 
hereditary lack of auditory imagery; it is, therefore, not 
merely a product of habituation. His auditory remembrances 
are ^'exceedingly scant and indefinite." He says: ''I am 
wholly incapable of recalling the successive soimds of a | 
musical composition." ^'I am able to sing mentally a few 
simple melodies, but this singing possesses Httle besides motor 
content." He is usually unable to ideate the voices of his 
acquaintances; the voice of his father can be recalled only in 
certain phrases, such as ''My boy," etc., and only by means 
of the visual images of the appropriate situations. An opera 
which has but recently been heard can be rehearsed mentally, 
but "purely as a pantomime." "The verbal images (of the 
arias) are motor; the voices of the singers are inaiidible." 
Tbis one-sidedness of imagery is hereditary in the Dodge 
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mily. " My mother and my brother have no more musical 
lemory than I have." "None of ns sin#" In this case, 
len, the lack of internal speech is, at the same time, a lack 
f auditory memory in general. Strieker is even more purely 
LOtor than Dodge; and Strieker has analyzed his ideational 
/pe with great care in nimierous refined observations. He 

guilty, however, of two gross errors. In the first place, he 
^gards his own peculiar type as being characteristic of man- 
[nd in general; and he is of the opinion that nobody pos- 
^sses definite auditory and visual memories of vocal and 
Titing movements. Secondly, it is evident from his own 
escriptions that he thinks in terms of tactual and kinaes- 
letic imagery; yet he asserts that his ideation of words 
3ntains no sensory elements, but consists exclusively of re- 
ived motor impulses (innervations of vocal movements), 
[e sunmiarizes his observations as follows: "My ideas of 
iiging are wholly independent of any remembrance of songs 
^hich I have heard. The state of affairs is similar in the 
ase of music to what it is in the case of articulate sounds, 
lie auditory impressions which I have experienced are com- 
letdy forgotten; but still something remains in their stead, 
omething which I did not obtain from the external world 
•ut have myself created. My musical ideas, like my verbal 
leas, I owe to my innervations of movements." 

The other ideational types occur less frequently in verbal 
hinking. Purely visual individuals, an illustration of whom 
irill be dted presently, think in terms of verbal images which 
re mentally seen; they read off their ^ords internally, as 
iallet describes it. Every person who has learned to read 
oay have such images; but in most persons they play no 
tart in the process of thinking. They make their appearance 
^n certain occasions in the mixed types, as for example, when 
uch a person recalls a passage in a book or a manuscript. 
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Galton seems to have been the first to establish the existence 
of this type. Charcot, in dealing with a dominantly visual 
patient, found that he thought solely in terms of the visual 
hnages of printed words. Cases of persons who think in 
distinctly visual-verbal terms seem to be found most fre- 
quently among mathematicians and '^ mathematical prodi- 
gies." 

The nature of these types is very dearly shown by an accu- 
rate investigation of individuals who possess a decided mental 
bent in some particular direction. Fortimate circumstances 
led Binet to make the acquaintance of two noted *^ calculators" 
who employed processes of wholly different types in thdr 
mathematical operations. Binet first investigated the Italian, 
Inaudi, whose calculations were made without any partid- 
l>ation of visual imagery; then the Greek, Diamandi, who 
accomplished enormous nimierical operations almost exclu- 
sively by means of visual imagery. I have had an oppw- 
tunity to make a study, of several hours' duration, of these 
two prodigies. Inaudi placed himself at my disposal in the 
Leipzig laboratory; and Diamandi visited me at my labora- 
tory in Zurich. The results of my tests differ somewhat from 
Binet's in that he, probably xmder the influence of Charcot, 
concluded that Inaudi was a purely auditory calculator,— 
he called him a "model auditory," — while I found that he 
employs internal speech throughout, both speaking and hear- 
ing the numbers. And Binet regards Diamandi as a pure 
visual, while I found that in him, too, a trace of internal 
speech is present. But my results agree with Binet's in their 
essential features, particularly in the finding that Inaudi is 
wholly lacking in visual images and that Diamandi worib 
chiefly by means of visual images. These two mathematical 
prodigies are excelled by Dr. Ruckle, who has been investi- 
gated by G. E. Miiller. Ruckle belongs to a mi^ed typCi 
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with predominant visual imagery; according to his own state- 
ments made to me during a brief investigation, Ruckle makes 
extensive use of mnemonic aids and of the mathematical 
relations of numbers. 

The nature of the special memories, whose investigation 
has proved to be difficult for modem psychology, cannot be 
better set forth than by a description of the manner in which 
the memory of a ''rapid calculator" fimctions. In Inaudi's 
case it was possible to determine without psychological inves- 
tigation that he must necessarily do his calculations in a non- 
visual fashion. He was reared as a shepherd, without any 
schooling^ and remained illiterate imtil the age of fourteen. 
When six years old he began his calculations, after an elder 
brother had taught him to coimt; and at seven he was able 
to multiply two five-place numbers mentally. He never 
Heeded to have his numbers or his numerical operations 
written or presented in any other concrete fashion. After 
be had earned a livelihood for a time by travelling about and 
gi^dng exhibitions in cafes while his brother played a hand- 
organ, he went to Paris in 1880. There he came imder the 
observation of Broca, Charcot and Binet; even at that time 
be was still unable to read or to write. His talents and his 
Interests were then of a wholly one-sided sort. The details 
of Inaudi's feats cannot interest us here but the following 
*eems to have a psychological significance. His public exhi- 
bition usually consisted in multiplying extremely large num- 
^rs,— numbers of sixteen, twenty or twenty-four digits. He 
Calculated mentally^ while behind him his manager wrote the 
<'<esult on a large blackboard. Inaudi did not see the niunbers ; 
*be problem must be given him orally because the sight of the 
figures disturbed him. He did not fear any distraction or 
^terruption during the calculation; indeed lest the dem- 
onstration should become tedious to his spectators he even 
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introduced interruptions. He would ask one of the audi- 
ence to give the date of his birth, and he would then calculate 
the day of the week upon which the birthday fell, — all of this 
while he was still apparently engaged upon his first and chief 
problem of multiplication. I am convinced, however, that 
he was really not able to carry on two calculations simul- 
taneously. He simply interrupted the first problem at a 
certain point and subsequently took it up again at the point 
where he had left off. But we shall see that this independ- 
ence of interruptions and distractions is a characteristic of 
the auditory-motor type. 

Inaudi's extraordinary memory for numbers is the chief 
feature, however, in which he surpasses the ordinary calcu- 
lator. After an hour's public performance, during whid 
approximately three hundred digits were employed, he was 
able to reproduce all of the mathematical operations from 
memory; he was still able to recall them on the following 
day, even when he had not been forewarned or especially 
prepared for the delayed recall. And yet his memory was 
poorly developed in every other direction. When numbers 
were presented to him orally and he was asked to repeat 
them inmiediately afterwards, he was able to recall forty-two 
correctly, — the limit for other persons does not exceed thirteei; 
but, on the other hand, he could not repeat more than ax (X 
seven disconnected letters under similar conditions, nor more 
than a very few words of a poem. His memory for musical 
compositions, for geometrical forms, ,and for colors was 
below the average. 

It is a remarkable fact that Inaudi does not retain large 
groups of niunbers mechanically, but by remembering the 
problems in which they occur. This shows that even in this 
imusual development of a memory for numbers, logical reten- 
tion plays a leading role. If we regard forty digits as approx- 
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unately the maxiiniun which he is able to retain mechanic- 
ally and reproduce orally, and regard as his extreme limit of 
logical retention the results obtained in a sitting at the Sor- 
bonne where he recalled four hundred digits, we find that 
his memory when reinforced by the meaning of the problem 
is ten-fold more efficient than his mechanical memory. £b- 
binghaus obtained an identical relation in his investigation 
of the memory of the average individual. Binet's experi- 
ments show that the memories of these two prodigies follow 
the same laws as the memory of the individual of average 
and normal endowment. The sole difference is a difference of 
degree. 

Inaudi remembers numbers by combining them into suc- 
cessive groups. He forms series of successive auditory-motor 
impressions which he brings into association with one another, 
constantly vocalizing throughout. By this means he im- 
prints upon his memory successive groups of spoken names 
of numbers; or, psychologically expressed, he forms successive 
associations of the auditory-verbal images and the vocal- 
motor images of niunbers. And in recalling his mathematical 
operations he always has recourse to a successive re-pronounc- 
ing of the imprinted groups. Never does he see large groups 
of numbers simultaneously before him. Multiplication, there- 
fore, constitutes the basis of all of his calculations because 
tnidtiplication is a genuinely successive operation. It is 
probable that in division, when he deals with large nmnbers, 
his procedure consists in hitting upon a tentative quotient 
from his wide experience and then in rapidly testing its cor- 
rectness by a process of multiplication. 

The exact process of his retention was not discovered, 
however, until an experimental investigation had been made. 
Binet asked Inaudi to sing a tone continuously during the 
act of calculating, in order, by this device, to introduce an 
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auditory-motor distraction. This did not completely destroy 
his ability to calculate, but it doubled the time required for 
the operation. I arranged the following experiment : Inaudi 
was first asked to solve a great number of problems which 
were as nearly as possible of equal difficulty. Each problem 
consisted in raising a two-place nmnber, above forty, to the 
third power. After I had determined from a nimiber of these 
problems what was the average time required for their sola* 
tion, I introduced auditory and motor distractions alternately, 
in the hope of determining exactly what was his mental type. 
I also set several metronomes in motion; but they did not 
disturb him at all. Then, too, he was asked to extend his 
tongue and to hold it between his teeth during the act of 
calculating, — an expedient which eliminated his internal 
speech. This variation increased his time threefold; and it 
was increased still more when the tongue was extended from 
the mouth. We applied a registration apparatus to his tongue 
and his larjoix and made a graphic record of his vocal move- 
ments. This showed that his calculation was attended 
throughout by uniformly present but faint vocal movements. 
I was not surprised, therefore, to hear him state that he always 
found it impossible to calculate well when he was hoarse. 
Our tests show that he undoubtedly belongs to the domi- 
nantly motor type. Yet from his own statements there seems 
to be no doubt that he also possesses auditory imagery of 
spoken numbers; if he were a purely auditory calculator, 
however, he would be distracted by noises. His employment 
of vocal movements enables him to obviate these distrac- 
tions. 

Diamandi was bom in 1880 upon the Greek island of 
Pylaros. He is descended from an educated and well-toA 
family, and he himself was for a time a com merchant. In 
describing his method of calculating he states that be sees 
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the numbers "as though they were photographed" upon a 
sheet of paper before him, and he reads these visual images. 
There is no doubt that his calculating is done in a wholly 
visual fashion; but his statement that the process is of a 
" photo^aphic " character cannot be accepted without quali- 
fication. In the first place, I was able to discover that he, 
too, was disturbed when his internal speech was inhibited 
during the process of calculating. The disturbance was 
slight, however, and he was still able to calculate visually 
when he coimted the strokes of a metronome while engaged 
upon the solution of a problem. In contrast with Inaudi, 
who refuses to accept any but oral problems and who never 
looks at the blackboard, Diamandi demands that his prob- 
lems be presented in written form. Then he proceeds with 
two interesting and distinctly separate acts; he glances 
rapidly over the written problem, closes his eyes and calls 
up a visual image of the numbers which he saw. Not until 
this visual image comes to consciousness clearly and dis- 
tinctly does he begin his calculation. This shows that the 
images of the numbers are not simply photographed. His 
procedure consists, rather, in first transforming the objec- 
tively seen picture of the niunbers into a mental image in 
the form of his own familiar handwriting, and then calcu- 
lating by means of this image. It would be directly contra- 
dictory to the view held by modem psychology regarding 
the reproduction of our sense-impressions if the imaging of 
the digits in the form in which he sees them were a purely 
objective process to which he himself contributes no part. 
Memory never works in a fashion which consists simply in 
retaining retinal images with photographic fidelity; the re- 
membering of visual impressions is possible only because 
apperceptive processes are superadded to purely sensory 
processes. Those data of experience which are not consciously 
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received and brought into relation with our previous store 
of ideas by acts of apperception are not remembered. Repro- 
duction must always come about imder the moulding and 
assimilating influence of former ideas. A comolete and 
perfect mirroring or reproduction of a complex visual e3q)eri- 
ence is of exceedingly rare occurrence; and we can accom- 
plish, or even approximate this feat, only after numerous acts 
of apperception have supplemented one another and have 
tested and corrected our reproduction by comparing it with 
the original experience. Even Diamandi's memory for num- 
bers, although it is dominantly visual in its mode of q)er- 
ation, does not '' photograph" the digits but requires a series 
of acts of apperception if it is to succeed in retaining and 
reproducing accurate visual images of them. Binet arranged 
the following experiment. Digits were written in inks of 
different colors, and Diamandi was asked to remember both 
the digits and their colors. Now if the visualizer's process 
of retention were a "photographic" process he must imprint 
both the digits and the colors in a single act. But this be 
could not do; two operations were necessary. He first 
learned the figures; and then, in a second reading, he learned 
their colors. Hence we should obtain a wholly erroneous 
conception of the process employed by the visualizer in cal- 
culating if we supposed that he is able to read figures from 
an internal photograph as one may read them from a sheet 
of paper. What he really does is this: In a series of succes- 
sive acts of apperception he transforms the objectively seen j^ 
figures into purely subjective visual images; and if it is not 
expressly demanded of him that he shall remember the details 
of color and of form in the written figures, he will remembe^ 
only their meaning and value. These visual images, how- 
ever, enable him to bring to consciousness only a limited 
numb^^ of digits at p time. He then sets about performing t^ 
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his calculations with these relatively few images of siinul- 
taneously "seen" groups of digits. 

When we take these facts into consideration we under- 
stand the advantages and the disadvantages of the different 
types of memory. Every difference in efficiency between 
the two calculators must not be referred simply to differences 
in their ideational types because, of coiu'se, the mathematical 
talent of the two men may also be different. But if a com- 
parison of their efficiencies should reveal constant and uni- 
form correlations with their memory types, then it would be 
highly probable that the efficiencies are to be regarded as 
products of the respective memory t)rpes. 

It was found, first of all, that in simple calculations Inaudi 
(auditory-motor type) worked much more rapidly than Dia- 
mandi (visual). There was a great difference even in the 
rapidity with which they grasped the problem. The problem 
was presented to Inaudi orally and he set to work immedi- 
ately after hearing it. In the case of Diamandi, however, 
a noticeable time elapsed before he succeeded in obtaining 
a dear visual image of the written problem. Secondly, the 
calculations themselves are much more rapidly accomplished 
by Inaudi than by Diamandi; in view of the latter's superior 
mathematical ability one is compelled to ascribe this differ- 
ence in rapidity to the difference in ideational type. Series 
of auditory-motor names whose meanings are securely asso- 
ciated can be pronoimced and reproduced more rapidly than 
their visual images can be evoked. In short y the auditory 
motor calculator is the more rapid ; the visual is slower. A 
sbgle series of twenty-five digits is memorized by Diamandi 
ti three minutes, by Inaudi in forty-five seconds. But this 
disadvantage has its compensation because the >dsuai mem- 
ory is much superior to the auditory-motor in other regards. 
Even in calculating we are not always concerned with abstract 

16 
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numbers. It frequently happens that we are called upon to 
deal niunerically with concrete magnitudes, as in simple 
and higher geometry, in all operations with equations, in all 
cases where one deals with curves and in nimierous applied 
computations. So soon as spatial arrangement comes in l(x 
consideration, even if it be of the simplest sort, we find that 
the relationship of rapidity between the two types of compu- 
tation is reversed; now the visual calculates much more 
rapidly than the auditory. Binet found that for the mem- 
orization of twenty-five simple nimibers Inaudi required 
forty-five seconds, Diamandi three minutes. When asked to 
reproduce the twenty-five nimibers in their original order, 
Inaudi required sixty seconds, Diamandi thirty-five seconds; 
for reproduction in reverse order Inaudi required ninety-six 
seconds, Diamandi only thirty-six seconds. In other tests it 
was found that, numbers presented in the form of a square 
or of a spiral were readily memorized by Diamandi, who 
was also able to recall them in any order because he imaged 
them visually. Inaudi was almost wholly imable to accom^ 
pHsh either of these tasks; and when he did succeed he did 
so only by means of laborious and complex auxiliary oper- 
ations. From this again it is evident that a memory whid 
is to be capable of meeting all of the demands made upoo 
it must make use of every sort of imagery, at least it must 
make use of auditory and visual images, that is, words which 
are both mentally seen and heard. Here again Ruckle ftf 
excelled the other two prodigies because he made use of 
reflective processes, especially in complicated operations 
For instance, after twice reading forty-nine nimibers arranged 
in seven equal columns Ruckle was able to recite them in 
any desired order, — a feat which neither of the other prod- 
igies could accomplish. 
For the sake of completeness it may be mentioned here 
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lat pathological observations have furnished much infor- 
lation regarding ideational types. Investigations of aphasia 
iisorders of speech), alexia (disturbances of ability to read), 
ad agraphia (disturbances of ability to write) come in espe- 
ally for consideration here. It is significant that intellectual 
isturbances of these sharply demarcated sorts may occur in 

consciousness which is otherwise relatively imimpaired. 
hey confirm the view that internally spoken words are, 
ke audible speech and ordinary writing, a product of com- 
lex functions; that the component processes of which they 
re composed may, in general, be correctly specified by sped- 
^g the ideational types; that in most persons the auditory- 
erbal image and the vocal-verbal image play the leading 
Me in verbal thinking; and that these component processes 
I verbal thinking are to some extent mutually dependent, 
Ithough they are to some extent independent of one another. 
Tie one-sidedness of mental endowment which we have 
escribed is therefore confirmed by the results of patholog- 
2l1 investigation. 

Among pathological observations there is a noted case 
'hich led Charcot to the discovery of ideational types. The 
fcse is interesting also for the reason that it furnishes an 
lustration of substituted or surrogate images. This patient, 

teacher, had formerly possessed a very highly developed 
isual imagery, but he had lost it almost completely as the 
^ult of an illness. When he wished to recall complex visual 
expressions, such as the appearance of familiar persons or 
laces, he foimd it necessary to have recourse chiefly to audi- 
bly imagery, which now came to consciousness as a substi- 
ite for the missing visual images. This, of course, as one 
ight expect, resulted in a general decrease of the patient's 
fedency of memory. 
These clinical observations do not, imfortimately, give us 
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an adequate insight into tlie extent to wliich the ideational 
type is changed as a result of such a partial loss of imager)'. 
Such an insight is especially desirable because it would 
clear up the question of the modifiability of ideational 
type. Still pathological observations always seem to show 
that other images which formerly served in a subsidiar) 
capacity may take the place of the missing imagery. Some- 
thing of a similar nature is found to occur in the normal indi- 
vidual of the mixed type when, in order to adapt himself to 
a particular sort of presentation, he works with a sort of 
imagery which he has but slightly developed. 

During the past few years the pedagogical significance of 
individual types of ideation has been made the subject of 
several important investigations. Before we can apply the 
results of these experiments to the work of the school-room 
we must first determine: i. Whether diflferent types occur 
in children as they do in adults; 2. Whether typical modes 
of ideation are capable of being modified by training; and j. 
What significance these differences of type have in the woil 
of memory. 4. It is also essential that we should have reli- 
able and convenient methods for the determination of the 
ideational types of children. 

As for the first question, the investigations of Ziehen, 
Netschajeff, Lobsien, Pfeiffer, Eckhardt, Lay, Pohlmann, and 
others, as well as experiments which I have made upon school- 
children, show that the concrete-objective ideation of the 
child, up to the age of about thirteen or fourteen years, is 
always more particular and visual than that of the adult; I 
that is, children of school-age think in terms of concrete I ; 
images of particular objects, persons and occasions which are 
frequently localized spatially and oftentimes temporarily also, 
while adults think chiefly in terms of general verbal ideas. 
Girls make greater use of visual imagery than boys of the 
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same age; and the visual memories of girls are more diversi- 
fied and definite. This characteristic difference between the 
sexes seems also to persist throughout later years, for Cohn's 
investigations of the ideational types of adults show that 
women are more dominantly visual than men. And Wresch- 
ner also shows that women's testimony regarding their visual 
experiences is more abimdant and more accurate than that 
of men. ' Now this seems to indicate that the child's mode 
of ideating is usually concrete-visual; but it does not deter- 
mine whether a dominantly and distinctly visual type of 
ideation exists in childhood. 

We cannot infer from the foregoing that verbal thinking 
must also be more visual in children than in adults. The 
ideational types seem rather to occur with about the same 
relative frequency in adults and in children. 

It is unfortunate that no statistical investigation has ever 
determined, with sufficient comprehensiveness, what is the 
relative distribution of ideational types in children and in 
adults. In the work of Lay and Pfeiffer a beginning has 
been made; and in my own laboratory the ideational types 
of about forty children have been examined. The investi- 
gations of this problem by Pfeiffer at Wtirzburg are instruc- 
tive; but they deal with only about fifteen girls, whose tj^pes 
were very carefully examined in each of three successive years. 
Pfeiffer's averages for the three years show that about forty- 
five per cent, of the group were visual, twenty-five per cent, 
were auditory and thirty per cent, were motor, — these data 
referring to concrete objective ideation. Here again the visual 
tyi>e predominates. 

As to the second question, — ^whether the ideational type 
may be trained or transformed, — I believe that we must 
answer in the affirmative for we found that in our experi- 

' See Bibliography at end of this volume. 
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ments the type is frequently changed by the use of a partic- 
ular method of learning which was employed for only a few 
weeks. This particular mode of learning, which consisted in 
reading lists of words sotto voce, had a transforming influence 
upon the type, usually in the direction of intensifying either 
the auditory or the motor elements or both. Thus all of the 
observations which affirm the variability of the types also 
testify to the possibility of modifying them by training. A 
number of such observations were reported in earlier investi- 
gations. Ziehen found a boy who, when words were pre- 
sented orally, always made use of visual images of written 
words because he had been taught to spell by the visual 
method. Pohlmann even found that every sort of trainiqg 
develops a special responsiveness to particular modes of pre- 
senting material. Such a specific responsiveness to partic- 
ular sensory impressions, however, presupposes that a specific 
training of sense-memory has taken place. Queyrat reports 
that in ideating the song of Lucrece he has a visual image of 
the printed verse; when he recalls the Marseillaise he has an 
auditory image of its words; and when he remembers a con- 
versation the images of vocal movements predominate. This 
shows us that the dominating sense-elements employed in 
ideating any material correspond to the method employed in 
learning the material. The same phenomenon is seen in^ 
Baldwin's statement that he ideates the German language in 
vocal-motor and auditory terms because he learned it by 
conversation in Germany, while he ideates French in visual 
and manual motor terms because he learned it in the class- 
room. Pfeiffer found that the influence of our everyday Hfe, 
especially of our vocation, also moulds our ideational type 
by a process of habituation and practice; and Lobsien re- 
ported that the type of concrete ideation varies with age. 
All of this shows that ideational types are plastic and edu- 
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cable; but we do not yet know what are the limits of their 
educability. Our conception of the modifiability of idea- 
tional t3rpes must conform with our general conception of 
the modifiability of natural aptitudes. Every natiu*al apti- 
tude is of a dispositional character. Dispositions can, in 
general, be intensified by training in proportion to their 
original congenital intensity, strong dispositions being more 
easily strengthened by practice than weak ones. The effect 
of practice, then, is limited only by weakness of disposition, 
or by complete absence of congenital bent. This accords 
with our experience that the mixed t3rpes are more variable 
than the pure types, because, in the former, dispositions 
towards several sense memories are present. Pfeiffer foimd 
that the pure type shows a greater stability, but his finding 
is a phenomenon of development rather than of training; and 
I cannot grant that Pfeiffer's alleged pure tj^pes are really 
ptire. Moreover, the question as to the possibility of train- 
ing ideational types will also depend upon their connate 
character. The view which we have here presented affirms 
that they may be trained. Wells' has called attention to 
the significant phenomenon that all such questions are inti- 
mately related to the individual educability and ^' practice- 
ability" of the particular individual; and educability and 
"practice-ability" are for Wells, as they are for Kraepelin, 
fimdamental differences in mankind. 

Let us now examine the methods which have been employed 
for the determination of ideational types. A consideration 
of these methods seems likely to throw still more light upon 
the nature and the pedagogical significance of the types 
themselves. We have not yet discovered a perfectly satis- 
factory method for the rapid and reliable determination of 

' F. L. Wells, The Relation of Practice to Individual Differences, 
Amer. Jour. Psychol., XXIII., 191 2, 75-88. 
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ideational tj^pes. The methods which have been in current 
use are ingenious devices rather than accurate and S3rstematic 
methods. The method of distractions and aids combined 
with the reaction-time method gives the most rapid and the 
most reliable results. In this procedure the observer is given 
a number of definite memory tasks of equal difficulty and the 
time required to accomplish each task is measured. By this 
means we are able to determine the amoimt of memorial 
work accomplished and the time required for its accomplish- 
ment Then aids and distractions are introduced with a view 
to helping and hindering the work of memory; and these 
are so chosen that the means which are employed in the special 
memories and which constitute the observer's type may be 
aided or hindered. In this way we determine whetiier the 
time required to accomplish a given amount of memory work 
is decreased or increased, and what is the relative amount 
of decrease or increase in different individuals. For instance, 
an observer is asked to memorize groups of nimibers or letters 
or to recite them inmiediately after he has read them. By 
this means we are able to discover the maximum of numbers 
or letters which he just succeeds in memorizing, and to measure 
the time which he required for their memorization. 

Now we assiune that the auditory individual is distracte(f 
more by the presence of auditory stimuli, the visual by visual 
stimuli, and the motor by the inhibition of his internal speech. 
One would then expect that the possession of a dominantly 
visual type of ideation would be revealed by the fact that 
memorial efficiency is not essentially impaired by an inhibition 
of internal speech ; and that the presence of a motor type would 
be disclosed by the fact that an inhibition of vocal movements 
almost wholly destroys the capacity to memorize. As Segal 
has pointed out, this method can yield unequivocal results 
only when it is supplemented by variations in the mode of 
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ng the material, and when we take into consideration 
the material is mentally reproducible in single or 
1 fashion. Just as, by this method, we introduce 
ons, so we may also introduce aids or helps to memo- 
For instance, the visualizer may be identified from 
that his retention is materially aided and strengthened 
itinct spatial arrangement of the material which he 
produce; and this aid is non-effective or even n^ga- 
he case of the auditory individual because the latter 
w form successive groups of impressions, and a definite 
arrangement of the items to be remembered may 
lis procedure in memorization. The following phe- 
furnish additional means of determining the type to 
given individual belongs. The visualizer can readily 
:e visual impressions in transposed order; the indi- 
irho is dominantly auditory-motor finds that such a 
ition is a difficult feat. The visualizer confuses let- 
[ words which look alike, although they may have 
lifferent sounds; the auditory-motor individual con- 
ters and words which sound alike although they may 
alike. The Frenchman who wrote "drcn/" where he 
I to write "/f(?w" clearly belongs to the auditory type, 
[ng lists of words the visualizer is more likely to note 
sonants, the auditory individual the vowels. The 
r remembers positions upon the pages of books, the 
-motor does not. The visualizer spells long words 
ds almost as readily as forwards; the auditory and the 
idividuals find this to be a much more difficult task, 
ore detailed discussion of these methods I must refer 
er to the special literatuj:e of the topic. ' 
Dregoing discussions indicate that the memory type 

;. Meumann, VorlesuHgen zur Einjukrung in die experiment 
gogiky II. / 

/ 
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of the pupil should be taken into account by the 1 

I once observed a boy of thirteen who was trying to c 

outline map of Greece. Although he had made an a 

study of the map, his drawing did not show the chara( 

outline but only a shapeless form which bore no reser 

to the map of Greece. I surmised at once that he b 

to the motor type and had him trace the coast-line i; 

finger, at first in sections and then as a whole. He w 

able to make the drawing accurately and without any di: 

A study of his ideational type would have been benefici 

to him and to his teacher. Binet also has determin 

certain persons must trace a drawing with the finger 

are to remember it. And a certain French painter e 

this method in teaching his art. ^'In order to accusi 

pupils to drawing from memory, he had them follow t 

line of the figure with a lead pencil held at some d 

from the eye; and he thus obliged his pupils to fi 

motor remembrance with the visual remembrance" (] 

While a student in the high school I studied Hebrei 

since it was my custom to remember vocabularies by 

of auditory images I had great diflSculty with Hebrei 

because they are all so similar in soimd (a long a in t 

syllable and a short a in the second). It occurred to 

attend only to the visual images of the consonants a 

difficulty d[feappeared. 

These are only indications of the pedagogical appli 

which may be made of the doctrine of memory types. ^ 

learn more of them in our discussion of methods of lea 

' Concerning the significance of ideational types in the gener 
of teaching, see L. PfeiflFer, 0/uct/., i2off.; for their signific 
mathematics, see R. Eckhardt, Vihi^lle Erinnerungsbilder bein 
nen, ZeUschriftf. exp, P'ddagogik, V.^\907, pp. 1-22; for their 
cance in language instruction, see L. PtWTer, Ueber qualitative 4 
typen, Leipzig, 1908. Pohlmann and Lohsien may also be coi 

\ 



CHAPTER VI 

ASSOCIATIVE LEARNING (Continued) 

J. Economical Learning 
M:onoii]ica.l learning is that sort of learning which attains 
end in the most appropriate and advantageous fashion.- 
e end usually consists in an ability to redte from memory 
1 to retain permanently in memory; and the most advan- 
;eous method is the method which employs the least time, 
d which employs the simplest and most appropriate pro- 
lure. The aim of learning, however, is not always the same, 
we have already seen. In school-work the act of learning 
ns to secure an ability to recite the material once from 
lory, and then to retain the "substance" of the acquired 
either temporarily or permanently. In certain cases 
vor to memorize word-for-word; in other cases our 
pose is to learn the essential content of a coherent 
•r a mass of concrete material without regard to the 
wording. The concerns of practical life and the 
'f the school-room frequently impel us to learn material 
view to remembering it for only a short time. When a 
ssor prepares for a lecture, a public speaker for an ad- 
a preacher for a sermon, or an actor for a performance, 
anent retention is a matter of but slight importance. 
ice it is preferable to extend the significance of the term 
unomical learning" to include every sort of learning which 
'hes its goal with a least expenditure of time and of energy 
by means of associations whose formation conforms with 
id psychological principles. 
" practical life and in the school-room, significaAc^^attaches 

331 ■--•;■: 
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chiefly to three of the numerous conditions of learning: the 
expenditure of time, th^expenditure of energy, and the 
method of forming the asswations which are to be efiFective 
in subsequent reproduction. ^OThe amount of time which is 
expended in learning can be\^easured without difficulty., 
In measuring expenditure of energy we first of all determiiK 
how many repetitions are necessary to secure a-first errorless 
recitation; then we determine the intensity of concentra- 
tion, and finally the degree of fatigue which is produced by 
the act of learning. The effect of the act of learning may be 
measured in various ways; we may determine it from the 
first errorless recitation, or from subsequent recitations made 
after the lapse of variable intervals of time or, when repn>- 
duction is no longer possible, we may measure how much 
time or how many repetitions are saved when the same 
material is re-learned after various intervals of tune. When 
the method of relearning is employed we may suppleni^nl it 
by other methods of measurement, such as the m 
paired associates which hassalready been described, 
haus developed a method of prompting, in which th 
signals that he is in need of aid and is then suppli 
name of the missing word or syllable; j the number 
ings is taken as a measure of retention. But this 
not to be recommended. 

If we are to obtain an insight into the natjjyEiiitlftne me 
of learning it is indispensable that We should make an 
pendent investigation of evegJaiJbr or condition whicU 
to do with the work of mfivpi^^T And for this reason 
saving of time, the saving of energy, and other phases o 
problem of learning has each been made the topic of a sp 

' For ^ (tisKTussion of the meaning of economy in learning see Ap] 
dix II? : f * 
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|] be less difBcult to give a clear description of the 
s of learning and of the means which have been em- 
!n investigating them if we first present the successive 
Jirough which the development of memory experi ■ v , 
on has passed. Then we shall add a summary state- 
mcerning the signiticance which these experimental 
possess for the teacher. 

s observe a pupil and note how he proceeds when he * 
ned the task of memorizing a poem, or of learning 
fa foreign language. Notwithstanding certain differ- 

m^lvidual methods of learning, it will be found that 
Lipils commonly adopt the same procedure to the 
at least, that they break up the prescribed material 
aller sections, especially if it be a long task; then 
rn each of the sections by itself, by a process of repeat- 
ver and over again; and finally they connect it all 
: by reading the whole material through from begin- 

end. y For instai£::e, the pupil divides a stanza of 
nto two or three parts which vary in length with the 
, the sentence construction, and the length of the 

and each part is memorized independently.- -M'>st 
memorize .foreign vocabularies by a pro-.-ess ip v liich 
rd with its equivalent in the mother torque is learngid 
les of repetitions of the single pair of ffords.*^]dom -■- 
ind a pupil who proceeds in any oilier tashi.>n, for 
; who reads the whole poem or the w ; ole list of words 

from beginning to end and by f it^cij's reading in this 
attempts to memorize it as a w:i< ie. And yet general 
3gical considerations as well i^ experimental findings 
at the latter method is the .idy ■«iic which is psycho- 
' justifiable and that it is ■ ^v' '■"■ the more economical. 
, the "whole" method rotjuJ-'.-'S fewer repetitions and 
;s time than the *'p:r ''iiethod to produce a first 
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errorless recitation; and^ what is still more important, the 
"whole" method secures a more accurate reproduction and 
a more lasting retention. From this it would seem to follow 
that pupils should be induced to learn material as a whde 
and never in parts. It is especially true of the pupil whose 
memory is weak and whose reproduction is imcertain and hes- 
itant that a much more faithful reproduction and a more 
enduring remembrance is attained by the "whole" method. 
Since not only in school-children but also in most adults 
the "part" method is the one most frequently employed, 
we must devote a more detailed discussion to the surprising 
experimental result which has just been described. ' 

In order that the methods of learning may be de^gnated 
as accurately as possible, we shall introduce the following 
terms: The ordinary procedure in which the learner divides 
his material into sections and learns each section by itseK 
and then proceeds to learn the whole as a whole, we shall 
call the part-procedure. But when he reads the material 
through from beginning to end during the whole process of 
learning, we shall speak of his method as continuous learning* 
or the whole-procedm-e. 

Even in the earliest systematic investigations of memory 
Ebbinghaus foimd an indication of the difference between 
these two methods of learning; but Ebbinghaus reported 
only that with material whose parts are of very unequal 
degrees of difficulty the whole-procedure probably requires 

I From questioning my acquaintances I have found that in certain 
individual instances children and adults have instinctively hit upon 
the use of the '' whole" method in their learning of all sorts of material; 
one of my colleagues reports that he has employed this method since 
childhood. In his monogpr^^h on retention and forgetting, Rad( 
jewitsch reports that the mtional singers of Servia ieam all of tBeir 
songs and poems by the **wh6«" method {Op. cit.^ p. 937T^d ^^^ha'e 
heard that certain primitive peoples know no other method oT 
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>mewhat more time than the part-procedure. ' We shall see 
lat this is sometimes true of materials whose parts are 
cceedingly non-imiform in their degree of difficulty; but 
lis does not prove the falsity of our principle that in general 
le whple-procedure is more economical than the part pro- 
^ure.vlt was G. E. Miiller who by his experiments upon 
le learning of nonsense syllables first instigated the more 
ccurate investigation of this problem; and it was Lottie 
teffens, a pupil of Miiller's, who although her investigation 
as not wholly complete first showed that imder certain 
ircimistances it is more advantageous to learn an extensive 
laterial as a whole. The differences between different 
lethods of learning and especially their effects upon perma- 
ent retention have been investigated, in normal individuals, 
y Pentschew, Ebert and Meumann, Ephrussi, Neumann, 
r. E. MUller, Witasek and others, and in the insane, by H. 
fuller.' Miss Steffens worked almost exclusively with 
dults, although a nine year old boy and a ten year old girl 
rere included among her observers for purposes of compari- 
^n. In all of the investigations in my own laboratory we 
xperimented with both children and adults, and we adopted 

strictly comparative procedm-e. 

Miss Steffens first determined what procedure adults nat- * 
irally and normally adopt in learning a poem oi nine lines, 
n order to discover how they distributed their repetitions 
»ver the material, she introduced a most ingenious device, 
itanzas of poetry were read' half-aloud and memorized by 
even adults; during the progress of the learning the experi- 
nenter indicated upon a duplicate sheet what sub-divisions 
he reader made in the stanzas during his process of learning, 
i, for example, the first foiu- lines were read through five 

' H. Ebbinghaus. Veber das Gedachtnis, Leipzig, 1885, 69. 
'See Bibliography. 
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times at the outset, this fact was recorded by drawing five 
vertical strokes in the margin beside these four lines. Hence 
''the length of the strokes indicated the section of the poem 
which was included in each repetition, and the order of the 
strokes indicated the order of the repetitions." Similar 
records were also made for the boy and the girl. The follow- 
ing characteristic features of procedure in learning were dis- 
covered: a. In the process of memorizing poetry every 
learner divided the stanza into parts, b. In memorizing sub- 1 
sequent parts they all went back occasionally over the parts 
which had already been learned and re-read these once mc^ 
partly for the piupose of delaying the onset of forgetting, 
and partly for the piupose of linking up the several secticms 
which had been learned independently of one another. 
c. Every learner repeated the earlier lines more frequently 
than the later ones; children wasted many more repetitions of 
the earlier lines than adults, d. The more difficult passages 
and words were memorized by special repetitions, e. The gA 
of a section which had been' learned by itself, and the begin- 
nings of the succeeding section were linked together by extra | 
repetitions. /. Adults showed a general tendency, to leam 
by attempting to recite what had been*lialf memorized, mean- 
while looking back occasionally at ^e original for piirposes of 
control; children learned solely by means of reading, g. The 
^act of reading was slow in proportion as the material was 
difficult. 

Miss Steflfens paid particular attention to individual pecih 
liarities in learning. Different individuals seem to have wholly 
different habits in their mode of distributing their rqp^ 
titions over the material. Some read the whole stasia 
through at the outset and do not divide it into sections until 
this has been done; others attempt at tlie very outset to 
leam a part by itself, etc. The chief difference between the 
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child's method of learning and the adult's consists in the fact 
that the child distribute s his re petidons in ^n exceedingly 
unpract ical and unecono niiail manner. The diild wastes a 
great many repetitions upon the first few lines of the stanza, 
and learns the latter part of the stanza in a very imperfect 
fashion. Such a method of memorization must, of course, 
result in a wholly non-uniform learning of the material. This 
uneconomical distribution of repetitions and certain other 
^CMisequem-fls of the part-procedure give rise to a hesitating^ 
reritation and 1^ a nnn-iiniff^r m retention . 

What causes have given rise to the customary methods of 
learning? Why do most people learn in a manner which is 
psychologically incorrect and uneconomical? The chief cause 
is probably to be found in the fact that the various parts oj 
materials to be learned are not all equally difHcultr^4Ve first \ 
of all attempt to learn the more difficult parts separately; and 
in so doing we break the whole into sections. An additional 
reason is to be found in the fact that we are naturally indolent ;" I 
we see the progress of our learning more readily when we learn 
smaller parts by themselves than when we attempt to mem- 
orize the whole at once. • Then, too, certain indi^iduals 
deliberately refuse to learn the whole material at once; they 
do not feel that they are equal to such a task. We found 
interesting illustrations of this natiu-al repugnance, some of 
our adults declaring that the whole-procedure is nonsensical, 
but they later discovered to their astonishment how success- 
ful it is. There are other secondary causes which have given 
rise to our customary methods of learning; for instance, Miss 
StefTens expresses the opinion that our learning is not always 
dominated by economical motives but also by aesthetic and 
other motives which are at variance with economical consid- 
erations. lEsperimental investigation shows us, however, that 
the customary methods of learning are psychologically wrong 
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and unpractical; that tlie whole-procedure secures a more 
advantageous formation of associations; that it leads to mem- 
orization more rapidly and with fewer repetitions; and that 
it guarantees a more uniform and lasting retention. 

^ As we have already remarked, Miss SteflFens proved only 

that the whole-procedure leads more rapidly to its goal. This 
was first investigated by means of stanzas of poetry of as 
nearly equal difficulty as possible. Selected stanzas were 
learned by several persons^ first, by the part-procedure and 
then by the whole-procedure. The differences in time althou^ 
not alwa3rs large were in favor of the latter method. 

Her averages show that the learning of a verse by the wh(J^ 
procedure required 167 seconds, by the part-procedure i8j 
seconds. A similar investigation of the purely mechanical 
learning of nonsense syllables was also made. Here, too, there 
was a slight difference in favor of the whole-procedure. The 
children's results were, on the whole, the same as those of the 
adults. JMiss Steffens also attempted to determine whether 
the whole-procedure is also more advantageous when the 
memory material is of large amoimt. Her results furnish an 
affirmative answer to this question; even when long lists ^ 
nonsense syllables, — up to twenty syllables in a series,-^ 
were learned by the two methods, the whole-procedure usually ■ 
, led to errorless recitation in less time than the part-proceduR- T 

/V\ Miss Steffens then raised the question: Upon what does 
tlie advantage of the whole-procedure really depend? A 
group of special experiments, which dealt with this problaa, 
showed that the whole-procedure possesses the followii( 
advantages: a. When poetry or prose is learned in sectioBS, 
a special act of learning must be devoted to the transitions 
from one sectioj^ to another. The special repetitions expended 
in this fashion are extra; they are not needed when we lean 
by the" whole-procedure, b. When we learn by the 
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procedure we establish numerous associations which must 
have an injurious effect ir our subsequent recitation; in turn- 
ing back from the end of any section to its beginning we 
establish an association between the end and the beginning of 
the same section instead of associating the former with the 
beginning of the following section. These associations are an 
impediment to reproduction; and we must suppress them arti- 
ficially by a special 'learning of the transitions themselves. 
c. When a material has been learned, not only are associa- 
tions established between ^^i^ which immedi^gMriHeed 
one another but parts which are widely rem^^^^Hi one 



another are also linked together by mediate ^^^^HP^s|^d 
in learning the individual parts of our materia^^ealso note 
the positions which they occupy in the whole. / These two 
aids to memory, — mediate association and '' absolute posi- 
tion," — are reinforced bv every complete reading during our 
process of learning the nraterial as a single whole. But when 
we adopt a discontinuous and disjointed method of learning, 
these two advantages are decreased or wholly eliminated 
because the first few lines are now wholly disconnected from 
the succeeding lines, since each is learned independently, and 
^the position of the parts is continuously altered and shiftecJi 
For instance, at the outset the first few lines of each s^^. 
occupy the initial position; but so soon as the pj3£*part-proce- 
up in a whole they assume a new position,4c4)rocedure, — each 
by the whole-procedure, our learning isiormer case. It was 
over all parts of the material; and ijred an average saving 
are approximately equally difficult, lie part-procedure. Thus 
more unif omfly. Hence the mettmall amount of memory 
devoting too many repetitions x)em there was a v:ry consid- 
too Kttle heedTto other parts, aent reproduction showed that 
^r Miss Steffens* investigatioieamed as wholes were retained 
to furnish a final verdict tity and were recited from mem- 
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Beginning with the summer of 1901 we undertook an exten- 
sive series of experiments in the psychological laboratory at 
Zurich. These experiments dealt with tiie technique and 
economy of learning, their chief purpose being to disco\'er 
the exact meaning of economical learning as discussed at the 
opening of this chapter. Accordingly our investigations 
dealt with three main problems: /. Which method of learn- 
ing leads to faultleas recitation from memory in the shortest 
time and with tUe least niunber of repetitions? 2. Whidi 
meiHH||y|arning secures the best distribution of att^tioD 
over^^^^^vial, and the best formation of association be- 



X 



.nltln^^^^P? J. Which method gives the most accurate 
\ reproducuOTTand the most lasting retention? Our investi- 
gation throughout included a comparative study of childreo 
•nd adults. In the experiments which were devoted to the 
above three questions we emplo^d five school-children - 
two boys and three girls, eight, ten,- eleven, twelve and four- 
teen years of age. The later experiments, particularly tkst 
of Meumann and Ephrussi, were concerned especially 
the significance of the different methods of learning lot 
ferent sorts of memory material. 
^ We first took up the ordinary part-procedure and asW 
wetw^oives the question: Is it more expedient and morec* 
led to enu/Awf^^ g^jisQ described above, to divide the materU 
Miss Steffens u. many parts? For instance, when fa* 
the advantage of th. ^^ \^ menaorized, the question arises is 
group of special experiu^jvajj^^gg^us to learn each of the lo* f ;: 
showed that the whole-^j^vide the poem into still smalkf | 
advantages: a. When poet ^ji^^^ that' learning by part' 
a special act of learning nius^ygntageous the' more we ^ 
from one sectioQ to another, ^y^j^y^ the more closely pa* 
in this fashion are extra; they aie-leaming, the more rapift 
by the' whole-procedure.^ b. ^ xap]i!^eA. Furthermore, ^ 
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"ed whstber the superior advantage of the whole- 
duf^mcreases with increase in the amount of material 
learned. Our experiments showed that in the case of 
> the advantage of this method becomes more evident 
increasing amotmts of material. For instance, if groups 
, 16, 20 and 34 syllables are learned by each of the 
>ds the saving in time and in repetitions, and the in- 
xl retention resulting from the employment of the 
-procedure are great in proportjon as the group is 

DOW, the learning which is usually done in memorizing 
nse syllables is regarded as ^purely mechanical memo^ 
jn which derives no aid from the meaning of the material, 
[ the memorization of poetry is regarded as significant 
ng, we find ourselves confronted by the question: Is 
hole-procedure more advantageous in mechanical leam- 
■ in significant learning? We discovered that the greater 
itage is derived in the case of significant learning.! The,,, 
aicea between the two methods of l ear ning are present 
rnjatakftrnf flfg|"" onl y in cases where we learn sigQ lfi- 
in n ffria l ; hut t h gy ?'p i hTr v ^ ry rnn-idnn h lr For' 
ice, one of our observers, Kl., learned two stanzas from 
er's "Dido" on each of ten consecutive days; on altei*- 
days, — first, third, etc., — she employed the part-proce- 

and on intervening days the whole-procedure, — each 
a. constituting a "part" in the former case. It was 
I that the whole-procedure showed an average saving 
.5 minutes per stanza over the part-procedure. Thus 

with such a relatively small amount of memory 
rial as two stanzas of this poem there was a v;ry consid- 
: savii^ of time. Subsequent reproduction showed that •- 
tanzas which had been learned as wholes were retained 
onory with greater t'^nadty and were recited from mem- 
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ory with greater certainty. The number of repetltic 
ployed in the two cases reveals a similar state of affair 
part-procedure, required thirty-three repetitions for th« 
orization of each pair of stanzas, while th/e whole-pn 
required only fourteen repetitions, — less than h^lf th 
ber of repetitions for the learning of the same amc 
material. Moreover, the usual hesitancy in recitat 
not occur at the beginnings of sections or of stanza 
the whole-procedure had been employed. The superior 
tage of this method appeared again when free repro 
was no longer possible; the partially forgotten star 
re-learned more rapidly in those cases where it had or 
Deen learned as a whole. 

Still another illustration of the difference between 
methods of learning material of moderate length i 
dted. One of gmi observers, Kd.y memorized five ei 
stanzas of poetry each day for several days, — emplo) 
part-procedure and the whole-procedure alternatel 
required thirty-two minutes, and forty-five repetitions 
memorization of each stanza when the part-procedi 
employed; he required only twelve repetitions, but i 
mately the same amount of time when he learned the 
as wholes. This case is pa rticularly instructive be 

lows that the advailEage derived from tiie use of thJ 



consists not so much i n a saving of ^j pi^ as M 
foQS believe s, but chiefly in a saving of repetitions,_m 
correctf ogpatioa^of associations, and i n a more pa 
retention^ It frequently happens that notwithstandin 
siderably lesser number of repetitions, the gain in tii 
the use of the whole-procedure is not great, becau 
persons involuntarily read more slowly and more e 
cally when the^ employ the whole-method. The 
passages are reati with espedal SiWness in order tl 
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may be imprinted upon memory with maximmn concentra- 
tion during every reading. 

j^^h'e essential advantage of learning by means of the whole- 
procedure does not come to ligbti however, until we examine 
the mental factors which come into play in the two methods, — 
especially the behavior of attention and the formation of 
aSSaSSrmjraj^SSrflh^^S^l ar. ot appro». 
mately equal difficulty, then the drciunstances which Miss 
Ste£fens found to contribute to economical learning must be 
taken into consideration: /. The associations between the 
various p&rts of the material must be of a more imif orm degree 
of stability because the whole-procedure provider that the 
repetitions shall be uniformly distributed over the whoft 
material. 2. The associations established by the whole- 
procedure are folmed in the direction and only in the direc- 

. tion in which they -are subsequently to operate in reproduc- 
tion; while the part-ptocedure establishes backward asso- 
ciations between the end and the beginning of the same sec- 
tion. In the former case, reproduction progresses smoothly 
and without hesitation at the poinds of junction between the 
several sections. 3. The association of each^section with its 
position in the whole body of material is formed correctly 
from the outset and is reinforced by each successive reading. 
As a result of this the remembrance of position becomes a most 
effective aid in reproduction. 4. In the learning of signifi- 
cant material our , apprehension of the meaning and of the 
logical coherente of the material 1^ much more eflective in 
the formation of associations when the whole-procedure is 
employed. It is dear that the meaning of the whole is much 
more readily comprehensible and is much more '>ennanently 
present in consdousness wlien we read the r**^6^^ cmiareu 
from b^inning to end than when we re 
ratdy. Even the separate parts are the^o'^^rated this fact. 
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understood when they are always interpreted from the wholci 
The advantage which learning derives from an understanding ^ 
of the meaning of the material is so great that the efficiency t 
of significant learning is found, under certain jjr cimistan ^: 
to be ten times as great as the efficiency of mechanical memo- 
rization. When we have recourse to the p)art-procedure, 
therefore, we eBniteate the most potent factor which can 
contribute to learning. $7 The clearer apprehension of the 
coherence of material learned by the whole-procedure gives 
rise to a much more efficient behavior of attention. Since 
the attention is continuously attracted by the meaning of 
the material its tension does not relax so readily and a uniform 
dtgree of concentration is preserved. In consequence of this, 
automatic and purposeless recitations are not so likely to 
occur; they are, of course, almost wholly ineffective for memo- 
rization. This chiefly explains why fewer repetitions arc 
necessary when the whole-procedure is employed; every 
repetition is fully utilized because the concentration of atten- 
tion has been maintained throughout.y " ^ '-i ^"^ 

It was the special ain\ of our -investigation to determine 
whether these differences between the two methods of learn- 
ing, which we found to occur in the adult, are present also 
in the child. We discovered, to our surprise, that the differ- 
ences are not duplicated in all of their details. If we are to 
understand this we must bear in mind that the memory of 
children of school-age, up to fourteen years, is a much less 
efficient instrument than that of the studious adult who 
constantly exercises his memorial functions. This is partic- 
ularly true of the mechanical memory of children. The view 
is universajy held by students of pedagogy and psycholog)' 
persons involuP^^ memory of children is superior to that of 
cally when the^^^P^ ^" ^'^^ ^^^ ^^ ^^^^ y^^'^g children, 
passages are reaji \? convinced us that this view is erroneous. 
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In comparing the memory of the child with that of the adult 
we must distinguish between two different capacities: the 
capacity to learn and the capacity to remember. The child's 
capacity to learn is inferior to that of the adult; but what 
has once been learned is retained better by children. Yet we 
have evidence which proves that even in young children, under 
the age of five or six years, retention is less permanent than 
in adults. This is to be inferred from observations that chil- 
dren who become deaf before the age of about six years also 
lose the power of speech and must thereafter be educated as 
deaf mutes; it is also found that children forget their mother- 
tongue when they emigrate to a foreign country while adults 
n ever forget their native language. I^-' \A 

^ We do not yet know at what age the child's retention 
becomes superior to that of the adult. Experiments have 
shown, however, that material which has been learned either 
mechanically or significantly is retained better by school- 
children than by adidts, and that adults memorize ifluch 
more rapidly than school-children.' Adults who constantly 
exercise their mental functions are able to learn much more 
r^idly than children/ The inferiority of the child's memory, 
especially its inferiority in verbal memorization, always aston- 
ished us anew when we compared the efficiency of students 
and instructors with that of school-children. This inferiority 
was indicated in the results of Bolton's investigation of the 
development of memory in children. Bolton pointed out 
that the development of memory depends much more upon 
the age than upon the intelligence of the child. This means 
that his physiological age prescribes a definite limit which 
the memorial efficiency of even the intelligent child cannot 
transcend, and that older children excel younger children 
simply because they arc older. 

> RadiQesawljewitsch {Op, cit,) has amply demonstrated this fact. 
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This seems to indicate that the adult, — ^in our investi| 
tions, the adults varied between twenty and forty-six yej 
of age, — ^must possess a capacity to learn which is superi 
to that of the child of fourteen years or less. But is this i 
contradicted by the familiar experience that capacity 
verbal retention decreases with age, and that children lea 
mechanically more readily than adults? Before I became i 
experimental psychologist I once observed that a long ge 
metrical demonstration was committed to memory by a chi 
because he failed to understand it. I then made an attem' 
to memorize the same demonstration word-for-word and su 
ceeded only with the greatest difficulty. Similar observatio: 
could be cited by every teacher; but they do not prove wh 
they are alleged to prove. All of oiu: mental fimctions 01 
their efficiency to continuous training. The adult has' ha 
ituated himself to learn by meaning alone, and to retain tl 
content alone. This habitual procedure forces his mechanic 
learning into the background; but it does not entail a lo 
of his capacity to retain in a mechanical fashion« JHeoc 
imtil he reaches a very advanced age the adult can, by 
brief training, so restore his neglected lAechanical memory 1 
to become able to learn more than three or four times J 
rapidly as the average child of even the higher school grade 
Ebbinghaus foimd that his own capacity to learn had im 
declined at the age of j&/ty-two years. This, however, refc 
only to learning, not to retehtion. .By simply re-trainii 
himself in learning the adult becomes capable of learnu 
every sort of material in less time, with fewer repetitions an 
with less fatigue; but he does not retain it y faithfully ^ 
the child. 

The experimental psychologist has a confirmation of bol 
of these phenomena in the quantitative comparative invest 
gations of the memories of a(|ults and children. Tihe memoi 
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zation of a series of sixteen to twenty-four nonsense-syllables 
is perhaps the best example of mechanical learning which 
can be conceived; in the accomplishment of such a task 
adult learners above the age of twenty years are, after a 
brief practice, considerably superior to children up to the age 
of fourteen years. Lists of twelve syllables fatigue the younger 
child; eight-year-old children are usually unable to learn a 
series of sixteen syllables at a single sitting, even though they 
continue their e£Forts until they are exhausted. The prac- 
tised adidt, on the other hand, learns series of twenty-four 
and more syllables at a single sitting without serious fatigue. 
Then, too, it is not only lack of practice in learning by rote 
which usually impairs the mechanical memory of the adult,] 
but rather the direction of his interest which goes out to the' 
meaning of what he learns and endeavors to seize upon only 
the particularly important items or upon the aesthetically 
pleasing features of the material. When, therefore, an adult* 
is asked to commit to memory a passage of prose, we invari- ^ 
ably find that it is more difficult for him to abandon the 
accustomed direction of attention upon the content and to 
turn his attention to every individual word of the material/ 
The fact that with practice the adult very soon becosstes 
more ^dent than the equally practised child48^oubtless 
due to several causes. In the first place, all secondary coii; 
ditions qi learning, especially the concentration, the intensity 
and the uniformity of attention, are less highly developed in 
the child; then, too, the adidt tires less feadily, — ^he has more 
endurance, energy and self-control^ And finally, when sig- 
nifictot matepal is presented the adult's more rapid compre- 
hension of its meaning aids him, together with a wealth of 
secondary associations which he is able to attach to the 
words. ^ 
The fact that childrcu cxcd adults in the retention of sim- 
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ilar material, learned under similar conditions, comes to light 
in experimental investigations, especially in the finding that, 
in re-learning, the saving in repetitions is relatively greater 
than in the case of adults. And this difference in efficiency 
increases with increase of time intervening between leamiog 
and re-learning; it is also greater for children of seven years 
than for children of thirteen or foiuteen years. Thus we find 
the same difference within childhood itself; the younger the 
child (it has been proved up to seven years) the less easily 
does he learn by rote but the more accurately does he retain 
what he has learned. 
\/ This lesser efficiency of the child's memory so far as the 
act of learning is concerned ei^lains the difference in the 
results obtained by different methods of learning. We found, 
namely, that in the child's mechanical learning, the part- 
procedure at first leads more rapidly to the goal than the 
whole-procedxire. This is due to the fact that the child finds 
the whole-procedure displeasing and discouraging at first 
because he feels that he is making no progress. It is charac- 
teristic of the mental operations of children, however, that, 
especially in yoimger children, their emotions and their moods 
are. of prime importance in determining the success or faildie 
of their work. Disinclination and faint-heartedness, fear of 
having been assigned a task which is beyond their powers,— 
these are usually not overcome in the case of the child, as they 
are in the case of the adult, by an increased effort. The child 
is at the mercy of these debilitating moods; again and agun 
we foimd in our experiments that nothiug is so important for 
the mental work of children as the consciousness that they are 
able to accomplish the task assigned. When the child leams 
his material in parts he is aware of his progress from the 
outset; applying himself to small sections he soon masters 
them, one after another, and feels that he will soon be master 
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bole situation.' |This changes, however, as soon as 
les aware of the advantages of learning the material 
le section. With increasing practice even the child 
ore rapidly, with fewer repetitions and with more I 
retention when he employs the whole-procedure, 
gnificant material is learned, the whole-procedure 
» be almost as advantageous for children as for adults, 
)wn by the following data: Employing the part- 
e, an eight-year-old boy learned a verse of Goethe's 
in seventeen repetitions; in eleven repetitions when 
yed the whole-procedxire. He learned another verse 
me poem in fifteen repetitions when it was divided 
sections; * and immediately afterwards he learned 
verse as one section in ten repetitions. Approxi- 
his same state of affairs was foimd with all school- 
Subsequent re-learning was easier when the stanzas 
nally been learned by the whole-procedure. This is 
» for larger amoimts of material so long as they do 
ue the child. We may therefore regard the following 
esult as established: For adults and children it is 
vantageous and it is psychologically and pedagog- 
)re appropriate to learn every sort of material as a 
an to break it up into parts^ 

hat is to be said of the learning of material which 
constitute a coherent whole, such as names, dates, 
Is of a foreign language, etc.? Experiments which 
jn conducted in my laboratory show that with this 
oaterial also it is more advantageous to employ the 
ocedure than to learn it in parts. Words of a foreign 
, — Italian, Russian, Latin, Bulgarian, — to the num- 

discussion of these and other inhibitions of the will of the 
Meumann's Vorlesungen zur Einjuhrung in die experimen- 
gogik, I., 297fT. 
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ber of fifty y were read aloud to observers; in one case, tk 
words were learned in the usual manner, each pair being mem- 
orized separately; while in another series of e3q)eriments Ae 
*^ whole series was read through from beginning to end. Th 
latter procedure gave the better results and was in evvf 
way more economical. 

rThe reason for this advantage is probably to be found 
chiefly in the fact that in learning the series as a whole the 
observer is impelled to distribute his repetitions unifcHinlj 
and abundantly, and to concentrate his attention eqiub^ 
throughout. Something which is relatively new is presentel 
to the attention at every step; by this means, a non-signifi- 
cant and pxurely mechanical recitation is avoided, and not I 
single repetition fails to be productive in the acquisitica of 
the material. On the other hand, of course, there is here no 
reinforcement of learning by means of a coherence of the lAok 
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According to investigations made by Neumann, at the insd' 
gation of Martins, upon high school pupils from nine and 1 4 
half to ten and a half years of age« there are certain 0^ 
points of view which must be taken into consideration in 
deciding the relative merits of the different methods of team- 
ing. This investigator also found that the whole-procedure is 
t much more economical than the part-procedure. 'But tbe 
) advantage of the whole-method is immediately apparent mily 
I in the case of bright pupils and rapid learners; with duU 
' pupils the advantage appears gradually, and only after looS 
\ practice. It turns out, too, that increase of practice benefits 
the whole-procedure more than the part-procedure. Other 
results of Neumann's experiments will be discussed later; let 
us here mention only that he found the superiority of the? 
whole-procedure to be evident also in cases where the material 
is to be reproduced not in its original but in a changed order^ 
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P'Do these two methods of learning always remain equally 
advant£^eous and disadvantageous with every sort of ma- 
terial? This question was investigated by Ephrus^ in an 
Extensive series of experim^ts in G. E. MUller's laboratory 
at Gottingen. Groups of nonsense-syllables, p^rs oiRu^m- 
German words, combinations of words and numbers, and 
stanzas of poetry were learned by each of the methods. 
Ephnis^ found the surprising result that the part-procedure ' ' 
jjives better results with nonsense-syllables, while the whole- 
procedure is more advantageous with significant material. 
rhis she explains from the fact that in dealing with nonsense- 
syllables we are obliged to devote a certain amount of effort 
to the task of becoming acquainted with the material itself, 
that is, we must become familiar with the nonsense-syllables 
whereas we are already familiar with the ^gnificant words. 
^d, she adds, the part-procedure familiarizes us with the 
syllables more rapdly than the whole-procedure because 
individual repetitjo^, .in jipjnediate succession can always 
make use of the after-effect of the previous reading of the 
iyllables.lf (Ephrussi refers to this after-effect as a Persever- 
ition.) s This finding has no essential pedagt^gical ^gni&cance 
because, in the first place, children are not required to learn 
aonsense material, and hence the whole-procedure is better 
for 1^ material learned at school. ' And secondly, Ephrussi 
did not investigate the general effect upon memory, in par- 
ticular, she ranitted to investigate permanent retention; she 
determined only the Treffer, that is, the reproduction of a 
syllable from the clue furnished when the experimenter pre- 
sented thie syllable which had been learned with it in a ^gle 
unit of time or rhythm. From this datum alone it is impossible 

.1 Epbimai calla the port-procedure the method of learning by accu- 
mulated repetitioiu. This is not an appropriate term because the 
whole-procedare is also a learning by accumulated repetitions. 
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to draw any reliable conclusion regarding the economy (A i 
method of learning. 

However advantageous! the whole-procedurei may be, i 
must be adapted and mooified before it can be employedjii 
the work of the school-room |because| a condition which le 
have assumed throughout the foregoing discussion is seldon 
fulfilled in the work of the school-room, — ^namely ,\one rarely 
finds that the material to be learned is equally difficult in aB 
of its parts.\V If a poem or a list of words contains parts whid 
are very much more difficult than any of the other parts, the 
method which learns it as a whole compels the leamff to 
continue reading the easier parts which have already bed 
mastered, for the sake of the more difficult parts which haw 
not yet been mastered. This is of course a disadvantage; 
and_the method has yet another objection!^ 

t may be shown experimentally that I when a large bodyd 
material is learned in one piecej, — for instance, a poan of 
eight stanzas or a series of sixteen syllables,— \the concentrt- 
tion of attention is not so uniform throughout as one inigM 
suppose.'^TThe attention rather follows a typical curve rf 
varying (iegrees of concentration showing a maximum inteo* 
sity at the beginning and towards the close but relaxing at, 
or slightly beyond, the middle region^^ consequence of 
this, the middle portion of the mal6ial is always leaiDed 
most slowly when the whole-procedure is employed; and? 
the learning has not been thorough the middle portion of tht 
material is soon forgottenN This typical behavior of atteitk* 
can readily be observed in the learning of nonsense-syllabte 
Ask an observer to learn a series of syllables by the wbo'f' 
procedure; interrupt him as soon as he has read the 6^ 
through twice and find out what he has already learDC^I- 1 
Then have him read the whole series twice more and agaio ^ 
determine how nwmy and which syllables have been learned- 
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this eqieriment is continued until the whole series la com- 
itted to memory the records obtained at the various stages 
iring the progress of learning will show the order in which 
e various members of the series are mastered, vlt will 
most invariably be found that the first ^Uables and the last 
'Uables are memorized first, that the intermediate syllables 
c acquired more slowly, and that at a certain point in the 
ties, — about the ninth or tenth pliable, — there lies a min- 
ium degree of concentration, as is shown by the fact that 
ese syllables are almost invariably the last to be learned. 
tlie series is very long, two minima of concentration usually 
'pear.V'In learning by the part-procedure these minimal 
Srees of concentration do not make their appearance 
cause with the b^inning of each section of the material 
e attention revives with renewed energy and with a maxi- 
jm of concentratiop. 

We^ have attempted to overcome these two objections by 
uodudng procedures which have been called the mediating 
sceduies. ^These methods occxxpy a position intermediate 
tween the whole and the part-procedures; and they com- 
u the advantages of both without possesang the disad- 
Dtages of either, Oii*> gf 1\^f^ tnpHigting prfXTgdurw qtnnds 
£ test with all sorts of memory material. In this procedure, V 
£ whole body of material is divided into parts, the basis of 
HsioQ bdng the d^ee of difficulty of content; and the 
rts are marked off by a stroke, or, if convenient, by a blank 
ice. \iln reading the series the learner pauses for a short 
le at the end of each section but he does not then return 
the begiflning of the section; instead he continues to read . 
rough to the end as in the case of the whole-procedure. 
•"HMice as in the whole-procedure associations are formed 
}y in the direction in which they are to operate in subse- 
i»t reproduction; and retrogressive associations at the end 
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of the various sections are avoided. ^. The pauses 
end of each section enable the attention to return to i 
with fresh vigor and with a maximum degree of con< 
tion. This procedure can best be illustrated from its a 
tion to nonsense-syllables; and the principle miay tl 
carried over without change to any other sort of mater 
series of twelve syllables is written in two sections 
syllables each, and between the two sections is a blank 
In reading the series the observer always pauses a 
point but thence continues to the end, never returning 
;t syllable from the sixth. 

'A second mediating procedure can best be employee 
non-coherent material, such as the vocabulary of a f 
language. ^^ In this method the reading of the series of 
progresses continuously imtil the learner observes that c 
members of the series prove to be especially difficult V 
he indicates by a written mark; he devotes a special 
to learning them and then returns to the reading of the 
series, — continuing imtil the whole is uniformly memc 
This variation of procedure enables us readily to adaj 
whole-procedure to material which is not uniformly di 
throughout its length. I Nimierous experiments have 
onstrated the superiority of these methods over the ore 
whole-procedure. 

Our experiments have shown that the mediating me 
are capable of very wide application, and that they are ej 
ingly advantageous and economical. It must be not 
this connection, however, that these two ire not the 
possible modifications and adaptations of the wholb-proc 
to the nature of the material. 

^' Neumann obtained a somewhat different result in his i 
tigation of the learning, of a French vocabulary, wher 
whole-method again proved to be the more advantaj 
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these experiments Neumann made a special investigation to 
ermine which method of learning a German-foreign vocab- 
ry ensured the most accurate reproduction, — the learner 
ag asked to reproduce the pairs of words in an order which 
ered from that in which they had stood upon his printed 
Here again the whole-method gave better results, but 
t was probably due to the form in which the mediating 
Lhod was employed. I tfJ^imiann himself advances the 
K)thesis that there are various possible reasons for this 
nomenon; and^e is of the opinion ''that the form and 
content of the material to be learned, and the individuality 
Jie learner must determine which method is best in any 
*n instance."\ 

Tow it must 4>e observed that all of the investigations of 
Tiing which we have described were concerned exclusively 
b learning by rote, and with the proper formation of such 
xjations as are necessary for verbal memorization. In 
next section we shall deal with special conditions not 
f of mechanical memorization but also of the learning of 
dficant and intelligible material. It is upon an under- 
iding of these conditions that a real technique of learning 
it be based. 

The Conditions and the Technique of Mechanical Learning 

m 

)very act of learning is, in part, mechanical, — even that 
ning in which we derive aid from an imderstanding of 
material, or from an apprehension of its logical, ethical and 
betic meanings. This mechanical aspect of learning con- 
3 in a repeated imprinting, during which the will and the 
^ntion are not directed toward an understanding of the 
:erialy as such, but toward an acquisition and imprinting 
If which become the object of our activity while the under- 
iding of the material is subordinated as a means to this end. 
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The more complete the mastery and the more perfect the 
command which we wish to obtain over any memory material; 
or the more easily, certainly and permanently, and the more 
accurately and completely we wish to be able to reproduce it, 
the more must we bring into operation this activity of sheer 
imprinting and its chief means, — the attentive repetition of 
the material. 

Attentive repetition tends more and more to become our 
sole means of learning in proportion as the material offers 
few opportunities for a formation of associations, for an incor- 
poration of the material into larger groups of mental content 
and for a logical and intellectual elaboration of its meaning. 
Attentive repetition becomes a less and less important factor 
in proportion as the material affords more of the above oppor- 
tunities; but it never wholly loses its significance. In learn- 
ing significant material the adult is often disposed to under- 
estimate the importance of this mechanical factor of attentive 
repetition in which the imprinting becomes an end in itsdf, 
because in the course of his development he has always set 
out to apprehend the concrete ideational contait or the 
abstract thought-content of all memory material in order to ^ 
utilize these as means to retention. In so doing he abandons ' 
the habitual use of mechanical learning; but in all cases 
where he must recall any material in accurate verbal form, 
he finds it impossible to dispense with the use of the mechanical 
factor of learning. Hence with advance in mental develop- 
ment we tend more and more to abandon the fac simik 
mirroring of our experiences; and in place of verbatim repro-^ 
duction is substituted an independently elaborated and indi- 
vidualized copy of our experience. In making this substitu- 
tion, however, we no longer reproduce the original experience 
but only make an approximate copy of it. 

Wessely reports that this phenomenon appeared in the 
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erent classes of a high school in Berlin. He wished tc 
ermine whether memory material which had been learned 
Jie various departments of the school was still retained in 
:nory after long intervals of time, and whether it promised 
>ecome a permanent possesesion of the pupil. Pupils from 
to fifteen years of age were asked to write from memory 
^em which they had learned about a year before; and from 
data thus collected Wessely determined the amount re- 
nbered. ' 

n a second experiment, boys of nine to fifteen years of 

were asked to learn lists containing eight Latin words 

h their German equivalents. The memorial effect of the 

ning was tested immediately afterwards, and also after 

srvals of one day, eight days, and foxu: weeks. The pro- 

ure employed in testing their reproduction consisted in 

tenting the German words in a changed order, and having 

pupils recall the corresponding Latin word. 

lese investigations showed that retentive capacity in- 

es, in the first type of experiment, up to twelve years of 

n the Latin vocabulary test, up to eleven years, inclusive; 

rom there onward retention and certainty of reproduc- 

lecrease. These experiments with high school pupils 

1 the main results of the investigations of retention 

have already been reported ; after the pupil reaches a 

age, however, it is found that accuracy of retention 

^ with increase of age. The only divergence from our 

> Wessely 's finding that retention increases up to about 

of twelve years. Wessely himself is not willing to 

lis increase to an increase of formal training in leam- 

»ely, Zur Methode des Auswendiglemens, Neue Jakrlmcher 
w. AUertum, 1905, 297fT;373ff. Certain of Wessely's con- 
h which the present author does not agree are discussed 
's Vorksiingen zur Einfuhrung in die cxp. Padagogik, 
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ing, but refers it to the natural growth and development of 
r:ental capacity. As a matter of fact, two different phencMn- 
eiia make their appearance in these experiments. The mem- 
ory of some pupils continues to develop for a time; and 
children pass over more and more to the memory type of 
adults, that is, they begin to rely more and more upon appre- 
hending and reproducing by content alone, and abandon the 
accurate, and especially the verbal, memorization of material 
VThe mechanical factor of memorization comes into oper- 
ation in more piure form the more meaningless is the material 
to be learned; and hence dates and pairs of synonyms are 
learned more mechanically, that is, more through the influ^ice 
of mere attentive repetition, than are grammatical rules. 
We find the purest illustration of the type of mechanical 
memorization in the learning of meaningless material; in 
psychological experiments it is illustrated in the memoriza- 
tion of nonsense syllables. 1 Hence the significance of tspcA- 
ments in learning with nonsense syllables consists in the fact 
that they show us in purest form the conditions of the mechan- 
ical factor in learning. -The existence of these conditions fa 
here shown either by mere observation of the kamer's 
procedure, or in much more exact form, by systematic varia- 
tion of particular factors of learning. '. When one of these 
factors is varied independently while all of the other factors 
remain unchanged, we are in general justified in ascrilring 
any variation in result to the influence of this one chanpd 
factor; and then we can draw inferences as to the significance 
of this factor itself. For example, in one case we vary only 
the tempo of learning, in another case the rhythm, in a third 
the distribution of repetitions; and we determine how each 
of these changes affects the result of the learning. The infer- 
ence that this variation in result is to be ascribed solely to the 
changed condition is not at once permissable; and it frequently 
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quires numerous variations of the original experiment to 
^r up the matter and to bring out the casual relation 
stinctiy. 

Investigations of this sort, where the particular conditions 
learning have been varied systematically, have given us 
r chief insight into most of the conditions of mechanical 
iming. I shall present a survey of these conditions as they 
ve been revealed by the results of experiments heretofore 
.dertaken in this field. 

The conditions under which we learn a material are parUy 
termined by external, objective factors, such as the material 
elf, its amount and its character; they depend, in part, 
on the subjective factors which together constitute the 
liner's procediure. We may accordingly subdivide the con- 
ions of learning into external or objective, and internal or 
bjective. \/rhe subjective conditions again are concerned 
rtly with the general behavior of the learner, his internal 
odition, his attention and the Uke; partiy with the forma- 
A of associations. In all of oxu: subsequent discussions 
I shall take the experimental learning of nonsense syllables 

the typical case of mechanical learning. )^ 1 

Among the external prmHi^ns nf Ip^ming we may men- 
»n, first of all, the texnpo of learning, or of speaking or read- 
; dtiring the process of learning. This carries us over into 
s most univei^ and fimdamental condition of memorial 
irk' because ''^he tempo of learning determines the time 
ring which not only the single syllable remains in conscious- 
3S and is imprinted upon consciousness, but also the rapidity 
th which the associations between the several syllables are 
med.^ Esqperiments have shown that the tempo of speech 
ring the process of learning exerts a s^ong influence upon 
^ rapidity with which we succeed in memorizing. Ebbing- 

«See pp. 15!. 
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haas ' asserts that according to his own observations the most 
rapid learning is the most advantageous, at least in so far as 
ratio of amoimt learned to time expended is concerned. 
Ogden, however, did not find a confiratiation of this statement; 
his expaiments show only that rapid reading secures a better 
survey over the series of syllables. According to Qgden's 
results, the number of repetitions increases so rapidly with 
increased rapidity of learning that rapid learning may become 
disadvantageous. ^ Vl have f oimd that neither rapid nor slow 
learning is in itself advantageous; but that the matter^ 
depends chiefly upon adapting the rate of learning or of ' 
reading or speaking to the degree of familiarity of the material, 
to the progress of memorizing and to the individuality of the 
learner. V When we set to woric upon an unfamiliar material 
it is, of course, disadvantageous to sweep over it with the 
eyes and with the attention in an effort to learn it with 
extreme rapidity; this procedure decreases the memorial 
effect of the first repetitions because in such cases we do not 
become familiar with the material until the third or fourth 
repetition. We waste repetitions in our attempt to obtain 
a correct apprehension of the visual-auditory impressions and 
to imderstand the meaning of the material. This is true even 
in the case of meaningless material. "*- In the learning of a 
meaningful text a too rapid rate of reading prevents our com- 
prehending the meaning, as was shown from observations 
which I made in Eraemer's' experiments. ^'^In the case of a 
significant text it is an indispensable condition of economical 
learning that the rate of reading should be adapted to the 

' H. Ebbinghaus, Psychohgie, Leipzig, 1903, (Dritte Aufl.), I., 673. 

' Cf. the observation by Ephrussi, p. 262 of this volume. 

^N. Kraemer, ExperimenUUe Untersuchungen %ur Erkenninis da 
Lernprozessesy Leipzig, 191 2. See also Dttrr, in Ebbingfaaus' Psychd- 
ogicy Dritte Aufl., I., 674. 
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inderstanding of the content of the text. VWhen on the 
)ther hand, we make our first readmg as slowly and as atten- 
ively as possible, and then gradually increase the rate of 
eading and of learning we obtain the best results. I per- 
brmed the following experiment in the investigation of this 
>roblem: The revolving drum which carried bands of non- 
;ense syllables was provided with a crank so that it could be 
otated by the learner himself at whatever rate he chose, 
rhe rapidity with which he rotated it was recorded accu- 
rately, to one-himdredths of a second, by a graphic method. 
rhe sole instructions given to the learner were that he should 
-otate the drum in such manner that he might learn most 
x>nveniently and might feel that he was making the most 
satisfactory progress. Our results show that the drum was 
rotated very slowly at first, much more slowly than in the 
Hdinary experiments with syllables; then the rate increased 
irith periodic accelerations and retardations until, toward the 
dose of the period of learning, the learner chose an exceed- 
ingly rapid rate of reading which permitted only a fugitive 
sold superficial glance. This experiment shows that the ra- 
pidity of learning must be adapted to the degree of memorizing 
which has afaready been acquired, — the appropriate technique 
of learning requiring a dow learning at first, followed by a 
more and more rapid rate. Hence we miss the mark if we 
constantly fcnrce the learner to memorize slowly; as we also 
do if we urge him ccmstantly to hasten as Ebbinghaus believed 
that we should do. ^ter memorization has made a certain 
Gunount of progress, a slow rate of reading becomes more wd. 
more disadvantageous. vNot being sufficiently employed, the 
ittention digresses; sensations of strain, impatience and 
iversion make their appearance, and all of these have an 
infsvorable influence upon learning. 
These experiments were subsequently varied in such fashion 
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as to allow the learner to choose his own tempo; and here it 
was found that different learners proceed differently under 
these conditions. Some, apparently those of especially impul- 
sive nature, b^gin with an exceedingly rapid tempo; then 
they slacken their speed and again accelerate it toward the 
dose of the period of learning. 

^ Rapid learning is not advantageous for permanent reten- 
tion. In general it seems to be true that the more n^pidly 
we learn the less permanently do we retain. This appears to 
be confirmed by all the later experiments of G. E. Miiller's 
pupils. Thus Ephrussi foimd the '^paradoxical'' result that 
a tempo of reading and learning proves to be economical or 
non-economical of time according as the retention is tested 
by the method of re-learning or by the method of paired 
associates. ' That is, although we save time by learning rap- 
idly we make fewer "hits," or fewer correct reproductions of 
the immediately following syllable when any given syllable 
is named by the experimenter. This can be explained only on 
the assumption that an acceleration of the rate of learning 
may be of advantage in seeming a first correct memorization, 
but it is not advantageous for permanent retention. This 
result of Ephrussi's^ was tested by Jacobs whose method 
consisted in an auditory presentation of nonsense syllables.' 
The experimenter read the syllables aloud in trochaic rhythm, 
from a revolving dnmi, while the observer listened with 
closed eyes. Here again, learning was more rapid when 
presentation was more rapid, that is, the total time required 
for the memorization of the series was shortened. Unfor- 

» Cf. p. 167. 

' P. Ephrussi, Op. cit.y p. 192. Concerning alleged ''economy of 
energy" see Appendix 11. 

^W. Jacobs, Ueber das Lernen mit ausserer Lokalization, Zedlf- 
chriftf. Psychologies XLV., 1907, 43-77; 161-187. 
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nately, Ephrussi and Jacobs did not determine the effect 
change in rate of learning upon permanence of retention, 
survey of all of these experiments gives us the following ^ 
^w concerning the significance of the tempo of learning. 

certain optimal rate of learning leads most rapidly to 
itial memorization; where this is the oply aim of learning, 
erefore, the rapid rate is economical. ^But the rapidity of 
e single readings must not be too great; because if it is, 
e gain in time is more than compensated by an increase in 
e niunber of repetitions required and by a corresponding 
crease of fatigue.v/ The more rapidly the material is learned, 
e less permanently is it retained; and where permanent 
tention is desired, rapid learning is imeconomical. ^Real 
onomy of procedure always consists in adapting the tempo 

learning to the individuality of the learner and to the 
age which he has momentarily reached in his act of 
auning. ^y^ 

Another very important external condition of learning has 
► do with the rhyUim which the learner employs. AU experi- \ 
enters testify that it is in the highest degree disadvanta- I 
x>us to learn without rhythm. Experiments by MUller and 
Jiumann, and by M. K. Smith yielded the result that a 
ippression of rhythmic vocalization makes it almost impos- 
ble for certain individuals to learn. In continually repeating 
material, we involimtarily fall into a rhythmic speech, and 
le intentional continuation of this rhythm is advantageous 
I learning. Of special importance here is a definite grouping 
- our impressions, that is, a combining of syllables into visual 
id auditory groups; and experiments have shown that the 
embers of such a rhythmic group enter into a particularly 
cure association with one another. Now the question arises: 
Tiich rhythm or which poetic meter proves to be most favor- 
)le for learning? We found that, in general, the dissyllabic 
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verse-foot is the most favorable. It is, moreover, advan- 
tageous to combine the single feet into groups so that, for 
example, a series of twelve syllables is apprehended as two 
groups of six syllables each. Some find it more convenient to 
combine a series of twelve syllables into three groups of four 
syllables each. G. £. Miiller believes that for Germans the 
trochee is, in general, the optimal rhythm; but we have not 
found this to be confirmed in our laboratory. In two investi- 
gations, where the observers included natives of fourteen 
different countries, we determined which rhythm was pre- 
ferred by each observer. We found that rhythms are distrib- 
uted over the different nationalities in the most irr^uhr 
fashion; indeed, the preferred rhythm in many countries 
differs for different provinces. North Germans tend to accen- 
tuate the ultimate syllable, South Germans the initial syllaUe; 
and each of these habits has an influence upon leanung. 
Nagel found that the North-Germans and the Scandinavians 
learn with a rising inflecti%, the South Germans with a 
falling inflection. G. E. Miiller has recently emphasized the 
value of investigating the formation of rhythmic complexes 
and their influence upon learning. From observations made 
by Nagel and Meumann the formation of complexes appears 
to be largely an individual matter, that is, the mode of com- 
bining the elements of a nonsense series in learning seems to 
vary from individual to individual. The significance of these 
complexes for the economy of learning seems to me to consist 
in the fact that their existence indicates that the individual 
learner has discovered the particular rhythmic grouping whidi 
is most appropriate for him. Moreover, differences in the 
learner's procedure and in the effect of learning come into 
consideration in this manifold variety of possible -groupings; 
and while these differenLCs may be of interest in a highly 
specialized psychology of memory they have no clirect bearing 
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^ent discussion whose purpose is of a dominantly 
The further question may be raised: Is it 
1 by reading aJoud, in an undertone, or silently? 
I that soilo voce learning gives in general the best 
a exception to this, however, is furnished by young 
where one finds, remarkably enough, that silent 
[ is most favorable to learning. But this again prob- 
uies with the ideational type of the individual; the 
lie learner employs motor imagery, the more advan- 
1 is his motor speech. SoUo voce speech seems to be 
idvantageous for the auditory-motor type; reading 
Sstracts their attention too much. ; ■ " ' j^--t 

|9ier group of external conditions of learning includes 
inner in which we imprint the material by repetitions.^ 
nection with the repeated reading of materials a first 
m to arise is: Is it advantageous to learn the whole 
al at a ^gle sitting? Or do we gain anything by inter- 
l the readings and distributing them over a number of 
i? %bbinghaus found that the distribution of repe- 
in leanu^ b an especially important condition for the 
ly of-energy. - He discovered, namely, that in series of 
1^ where we dp. nql accimiulate the repetitions but 
ii^ them over a long period of time with intermediate ' ' ^ 
W find that a great saving of repetitions results. For 
1^ when the repetitions were distributed over three- ^ 
IPk6 series required thirty-eight repetitions, while sixty- '"^ 
l|falt^tioQ3 were necessary when they were all accumu- 
it^ vngle sitting. Thisproblem was investigated more, 
tmf by Jost;' we shall select fSne of his experiments 

daM' is referred to roy criticism o( G.E.MttUer in Appendix II. 
|lil]i]I)ic Aasociationafestigkcit in ihrer AbhSngigkeit von der 
aig 4k Wiederholungen, Zeitschr. /. Psyckolotie, XIV., 1897, 
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to illustrate his plan and method. In one case, h^ devoted 
thirty repetitions without pause to the learning o\f a scries 
of syllables; in another case, he employed ten repetitions on 
each of three successive daysj In both cases he tested ac- 
curacy of retention twenty-four hours after the repetitions had 
been completed. VRq found that the syllables which hlid been 
learned with distributed repetitions were retained bettd^ than 
^ those which had been learned with the same number o 
mulated repetition^ Jost-aJsP attempted to determines, how 
far the distribution of repetitions may be carried vritliout 
giving rise to a deleterious result,' ^He found that when'^the 
material to be learned is of large mass the most extensive 
distribution is the most advantageous, both as to rapidity (f^ 
learning and permanence of retention. Even when the dis- 
tribution is spread out to such an extent as to make but a 
ingle repetition per day, the result is better than when the\ 
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repetitions are accumulated into a single sitting, provided, oi 
course, that other circumstances do not make such an exten- 
sive distribution disadvantageous, v/jost attempts to explab 
this striking phenomenon from his ''law of the age of asso- 
dations.*' "Older" series of associations, i.e., those series of 

V "S^ssodations which were acquired some time previously, are, 

^^ccording to this law, more readily refreshed and rdnforced 

than "younger" or more recently acquired assodations, or as 

- Jost expresses it: "Of two associations which arefit-^U^l 
strength but of different ages, the older recdves t^ne greater 
intensification from a new repetition.?' Now when the rep- 
etitions employed in learning a material are spread^ out over 
a longer period of time, it comes about that we deal xnore and 
more with relatively old assodations, while when thi repeti- 
tions are accumulated we are forced to work with relatively 
oung associations^ Jost's law does not seem to bej valid 
for smaller and easier materials, where we find that uiijinter- 
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rupted learning flftlilnua]lR.orization is reached proves to be 

more advantagcou^^^WjMl^ scarcely ^lo more than indicate 




Whenever the ^ 

memorial material he 

irtunity to learn it in 

lOt be forced but the 

as the prescribed 




the whole 
[ervers was 

■prescribej" 



the pedagogical sij 
child is obliged to mastl 
should be given instruct?] 
easy stages; the memorizatioif. 
repetitions should be distribuu-> 
course of teaching permits. 

We have repeated Jost's experii 
we have confirmed his findings. Oi 
exceptional, however, in that the distribu 
one repetition per day proved to be dis^MtatlQPefu^ un 
account of his forgetting between sittings. i- ■ ■ 

Tliis problem is to be carefully distif^aished flBl^nother 
of kindred nature."' ' Apart from the question of temporal 
distribution we may ask what significance the number of 
repetidona has for learning, and especially for retention. 
^ Or what is tlie effect of an accumulation of repetitions of any 
' given material? ^-^/^ assume that a material which, so 
far as its amount i^^micerned, can be learned perfectly well 
at a single sitting is learned until it can be repeated once from 
memory. What now is the effect of additional repetitions? 
• Of course one would expect that the material would become 
more firmly fixed in memory and would be better retained. ' 
But the question arises: /. Is this expectation fulfilled? 
2. Is this increased retention relatively easily attained, or 
only by a great number of extra repetitions? ' According to 
the experiments of Ebbinghaus the extra repetitions grad- 
ually become less and less effective so that, for instance, a 
disproportionately large number of repetitions must be em- 
ployed in order not on' ; to attain the first recitation from 
memoJ^, but to imprin . the material so indelibly upon mem- 
ory that it c.<tn be repeated without error at the end of twenty- 
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^four hours, or can be retained permanenti/. This observation 
was, in general, confirmed by Wehia^ifliby Knors; but these 
investigators also show that a pftlofess of learning which has 
been continued only to the poj{tt where a first recitation from 
memory is just barely po^iK^ does not by any means guar- 
antee a complete masttjy or $1 permanent retention. Many 
additional repetitions s^ still necessary before a lasting reten- 
tion is attained. It.is clearly evident that immediate repro- 
duction is a potent factor even in this process of '^ first correct 
recitation." * / 
V' Certain fan^^rtant rules for the practice of teaching may 
'^ be derived froi^ the foregoing. \i. The mere act of learning 
a material imtil It can barely be reproduced never secures a 
permanent retentioi in the case of nonseos^ material of con- 
siderable bulk^ even up to ten or twelve syllaljes; iiTEhe case 
of significant material it very seldom secur^ a permanent 
retention. From this it follows: 2. that for everything which 
is to be retained permanently, a subsequent "freshjening" by 
means of additional repetitions is iflri^pensable. It follows, 
too^ 3. that we should not be contenno regard the ability 
barely to redte it from memory as an indication that a material 
has been memorized. Really permanent retention or conq)Iete ' 
mastery demands many more repetitions for its achievement. - 
We see here how important the factor of mechanical learning 
is for genuine memorial function. That which is to become 
an imperishable possession of memory, — ^not as a part of one's^ 
systematized body of knowledge, but only as a datum of 
concrete cognition, — can be acquired only at the cost of many 
repetitions. ^.«If we wish, at a single sitting, to learn a 

'J. Weber, Untcrsuchungen zur Psychologie des Ged&chtnisses, 
Zeitschrift f, d, exper, Padagogik, VIII., '"k>8. C. Knors, Experimen- 
telle Untersuchungen iiber den Lernprozeh^ Arckiv. /. d. gesamte Psf- 
cAo/ogitf, XVII., 1910, 297-361. 
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material so perfectly that it will be ret^ned pcrmaneDtly we 
must devote an excessive number of iqjetitions to it; and 
even then the result, so far as permanent retention is con- 
cerned, will remain in douby **^ QV*'t*'^***^ ^^ 

Among the external concGtions ormemory must alto be 
mentioned the mode of presentingjtbe material. It is a matter 
of importance whether the learner himself reads the material 
or whether he hears it read. Thus we distinguish between 
learning by means of visual and by means of auditory presen- 
tation. It is of especial interest to pedagogy to determine 
whether dther of these is a more profitable procedure than 
the other. 

We have investigated this problem experimentally, and we 
, found that Ifnrningjry mrans "f th? vi'tiial nn'thM is easier, 
both for children and adults, than by the auditory method- 
This is true both for meaningless and meaningful materials. 
This law is limited in its application, however, on account of 
the dependence of learning upon the individual equipment 
of the learner, and particularly upon the ideational type to 
which be bdongs. It is to be expected that a person whose 
imagery is essentially visual will learn better from visual 
presentation, while the representative of the auditory type 
will learn more readily that which he hears. But still we have 
found that even the auditory individual sometimes teams 
better from visual than from auditory presentation. This I 
find to be true of myself. It is due in part to habituation,] 
and in part to the fact that more associated elements comej 
into play in visual presentation. Our observations must be 
supplemented, first of all, by the results obtained by Pohl< 
maon, who reports that nonsense material is learned better 
irom visual presentation, while significant material is learned 
1>etter when heard. But this conclusion is unfortunately inval- 
idated by the fact that Pohlmann did not take the ideational 
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types of his observers sufficiently into account. Then, t 
it seems natural to suppose that the advantages possessed 
visual presentation, in the case of nonsense syllables, may 
due merely to the fact that visual stimuli are apprehenc 
more readily than auditory stimuli. If this is true, the pi 
nomenon does not belong to the domain of memory or lea 
ing at all and would not occur with materials which are m< 
easily perceived and apprehended. 

• This phenomenon, however, has no direct bearing up 
the work of the teacher. One may not infer directly fn 
this that in the school-room it would be more advantagec 
to have the pupils employ visual learning exclusively becat 
there are many secondary drcimistances which would inv 
idate the rule. Among these is the circumstance that au 
tory learning, or the act of learning from the oral instruct] 
of the teacher possesses more of the character of comm 

il^ and equal work by every member of the class, while in visi 

reading each pupil is left more to himself. The former 

^ always a more favorable condition for the work of childre 

Moreover, auditory learning provides an incentive to 1 

attention of children; and in using this method of presen 

"ijon the teacher can more readily influence the wiU and seci 
the active co-operation of his pufuls.; These secondary effe 
of teaching are probably more significant in auditory than 
vis\ial learning. If some investigator would clear up t 
matter by experimentation he would render a distinct serv 
to psychology. 
It may be assumed to be very probable that certain fact 

'C/. Pohlmann, O^. ct/., pp. i68ff.; also Pentschew, Ueber Oek< 
omie und Technik des Lernens, Arck.f. d, gesamle Psychologie, I., 19 
514. For a discussion of the influence of the class upon the w< 
of the individual pupil, see the papers by A. Meyer, F. Schmidt, a 
W. Baade. 
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h appear to be subordinate still serve as sdds to memory 
le act of learning. To this group belongs the localization 
le items in the material which is learned. We know that L^ 
lin individuals tend to note the position upon a page 
:e a passage stands. When the child learns words or 
s he may imprint a visual picture of the page or colunm 
re they occur. I know a man who memorizes his lectures 
erfectly from his manuscript that in lecturing he is able 
ollow the original, page for page, in a purely mental 
ion. This factor of localization is an important aid to 
Lory. Its significance for the learner is intimately related 

his memory type. The visuali^er employs spatial.IocaIi» 
m much more than do individuals whe- belong to Jhe 
tor^and the auditory-moti»r types; he establishes definite 
nations between certain items of the memorized material 
their position upon the page, and he also associates them 

other visual criteria especially those of a spatial sort. 
ler and Schmnann foimd that in learning nonsense sylla- 
we n^te the ^absolute position" of particular syllables, 
that this process is an aid to retention. Mttller and Fil- 
er discovered still other sorts of localization which prob- 

have greater significance for the auditory-motor learner, 
position of an item in a memorized group of syllables or 
Is may be remembered |n three different ways: i. Locali- 
>n in visual space. This consists in associating the syl-^ 
, word, or group of words with the position where it was 
2. Localization by means of verbal labelling. The 
bles are counted during the process of reading, and the 
ber or numerical position of particular syllables in the 
s is noted and remembered, j. Localization by means of 
Illation of speech. The observer remembers the varia- 
of inflection or of melody of speech with which the material 
heard during the process of learning. This third sort of 
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localization is successfully employed only by individuals t 
the auditory type. 

Walther Jacobs made a detailed investigation of the 
ence of external and internal localizations. Syllables 
learned by auditory presentation, the observer having 
him cards upon which were printed as many circles as 
were syllables in each series. In a first group of experimi 
the observer looked at these circles while the syllables #^ 
being read to him, and imagined each syllable to be locai^ 
in one of the circles. In a second group of experiments'^ * 
observer listened with closed eyes and attempted to \off^i 
the syllables in a purely subjective fashion. Jacobus 
showed that observers differ very greatly in procedure 
ing to their ideational type. Visualizers transform 
tory syllables into visual images, sometimes so definil 
clearly that they are able to describe even the 
into which they have transformed them; they 
and ''mark" the position of syllables in a perfi 
manner. The presence of the schema of drclea^^^ 
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)f learning. A slow tempo possesses corresponding 
ages for visual learning.* 

. worthy of note that the visualizer probably makes 
• use than do the other types not only of visual criteria 

of criteria derived from spatial localization in general. 
>ng the external circumstances which have a direct 

1 upon learning must {le mentioned yet another differ- 
1 the learner's mode/of, procedure; and this may be 
ited briefly by thej)mases " learning by means of purely 

reading" and ^Iwtting by hearing oneself read/' 

ver an adult leairte wy material by reading it over and 

7ain, it may alui^ys be observed that only during the 

w readings is his Mtitude and behavior similar to that 

rdinary reader; flo soon as he begins to become familiar \ 

le material k^ tAkes up the attitude of an auditor and N 

to his own r^^ing. He attempts to recite the material 

lemory, and hii^ glances back to the text again only when 

itation hesJFtates or halts. Wita^ek showed by a spedak^ 

gatiok tfiaf these two modes of propedure have wholly 

at ejects upon learning. ' ' Recitation is considerably 

^eip\^ in seeming a first perfect memorization than 

}\t leading, — ^perjjaps as a result of the greater amoimt 

mp^xpended, — ^and the effect is greater when a certain 

rof memorization has already taken place in conse- 

; of- previous reading before recitation is attempted.^ 

off also found, on repeating Witasek's experiments, 

hen recitation is combined with reading in the act of 

Miiller and Pilzecker, Op, cU,^ p. 321 ; R. M. Ogden, Archio f. 
ntc Psychologic^ II., 1903, 120; A. Pohlmann, Op. cU.^ 29; W. 
Zeitschrifl /. Psychologies XLV., 1097, especially 44. 
^^itasek, Ucber Lesen und Rezitieren in ihren Beziehungen 
?dachtiiis. Zeitschrifl f. Psychologic^ XLIV, 1907, i6iff.; D. 
yd, Le role de la recitation comme facteur de la memorisation. 
s de psychologic^ VII., 1908, 225-258. 
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learning a more permanent retention results. It is eipedient, 
therefore, to employ a combined procedure,— combining » 
number of readings of the material with a number of at- 
tempted recitations, and prompting the learner meanwhik 
whenever he hesitates. Witasek eqwrimented with twelve 
combinations of the two iactors.iAich may be presented m 
tabular form,— the number ^N^HPS^ ^"*S indicated by 
Roman numerals, and the n^BJ^fcredtations by Arabic: 

VI. .0 VI. .5 

XI... o XI... s 

XVI. .0 XVI.. .5 

XXI... o 

^ Of these twelve possibilities Witaj 

' tion of six readings with fifteen i 

□omicat method so far as saving of tid 
^ It is indispensable that these expep.il 
that their results be confirmed before \ 
pedagogy because the learning of childr^fl 
from that of adults by the very fact that the ftl 
almost exclusively by a process of reading. ^ iJ 
effective in the case of children as it is in adu ^ 
same combination of readings and recitations j 
_ results in the two cases? 

A final external condition of learning is a proftaet^ 
quantity and the quality of the material which is to bu Ii 
As regards its quality, much depends upon whether 1 
meaningless or significant material; and in case it is e 
cant material, upon whether it is prose or poetry, concreB 
abstract, narration or description, and the like. Sirm] 
are considering mechanical learning separately, we shal 
discuss the influence of amount of material in the leui 
nonsense syllables. It may be remarked here that thei 




Associative Learning 275 

donship between amount of material and act of learning is 
similar in the case of meaningless and significant materials. 

The fundamental question here is: Does difficulty of leam~ ^ 
ing increase proportionately with increase in amount of mate- 
rial? Or does some other relation obtain between these two 
variables? Ebbinghaus formulated the law that difficulty of 
memorization does not increase in direct proportion with 
increase in amoimt of material, but that larger groups or 
greater masses of material require a disproportionately greater 
nmnber of repetitions. \ 

. I have repeatedly tested the validity of this law, and I find 
that it does not hold. More recent experiments conducted 
by Weber and Knors in my laboratory at Miinster revealed 
the reason for the discrepancy between my earlier results and 
those of EbUnghaus. Weber discovered that the law of 
Ebbinghaus is valid only for unpractised learners, flhe 
more training one has in memorization, the more does the 
Dumber of repetitions show the very opposite relation; that 
s, the leamiiig of large masses of material demands relatively-*^ 
ewet repetitions than the learning of smaller masses of mate- 
laLl This may be illustrated by ^citations from our data. ^ 
•bUh^iaus found that for the learning of groups containing 
, 12, 16, 24 and 36 syllables he required the following num- 
o* of repetitions respectively: i, 16.6, 30, 44, 65. Thus the 
umber of repetitions increases much more rapidly than the . 
umber of syllables. I have never obtained such resurfl 
tim practised observers; and only with observers who were 
'hcDy unpractised in the memorizing of nonsense syllables 
id Weber and Elnors obtain such a progressive increase in 
umber of repetitions. From this it follows that the law of 
Ibfaiiighaus does not possess universal validity. Our pupils 
re on the whole relatively practised learners; and with 
racdsed learners we always found a confirmation of the law 
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which I formulated^' and which may be illustrated by the 
following data: 

8 syllables were learned with 5.< repetitions 

12 " " " " I0.4 " 

i6 " " " " 17 " 

18 " " " " 3I.S " 

24 " " " " 30 " 



--/ 



30 32.5 



In the data reported by Ebbinghaus the leap from 7 to i3 
syllables (i to 16.6 repetitions) is the only one which is 
(approximately) valid. This may be explained from the fact 
that at this point occurs the transition from inmiediate retoi- 
tion to actual learning. And this relation conforms with our 
observations of mental work in general, and with all of the 
findings which have been reported during many years of 
experimental investigation of memory. It would indeed be 
remarkable if an increase in the amoimt of material to which 
we apply our mental energies did not derive some advantage 
from the general expenditure of energy and the general ad- 
justment of activity which we must devote to the material 
when the increment is not present. In the affairs of every- 
day life a slight amount added to a task does not seem to 
demand so great an expenditure of energy for its accomplisb- 
ment as it would if the increment constituted our sole task. 
§b too in thevprocess of learning, our adaptation of attention, 
our adjustment to the activity and to the material, our 
mastery of initial disinclination, our steady increase of con- 
centration, our reciprocal reinforcement^ of associations, and 
the whole group of constellation factors contribute to the 
benefit of the material to be leamol, -if we only bring them 
into action in the right manne^^'''^ Or in other words, the 
amount of material to be learned is not so effective in 
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detemuning how many repetitions must be employed as b 
the coming into play of all of those fonnal conditions of 
leamiiig. 

At the same time, the slow increase in number of repetitions 
with increase in amount of material reveals the presence of a 
Fact of will, and also perhaps of an attitude or adjustment, 
which may be described by the statement that the expendi- 
ture of energy is regulated automatically to conform with the 
magnitude of the achievement which is demanded of the 
learner. It is a matter of every-day observation that our 
task progresses more readily when we make it a part of a 
lai^r task than when we set about it independently. Our 
awareness of the fact that the task is larger leads us uncon- 
sciously and involuntarily to a keener and more effective 
concentration of our energies. I have found this phenomenon 
to occiir in learning, in the work-curve, and even in ergo- 
grapbic experiments, so that I am led to suppose that it may 
be a universal law of will. ' 

. Fortunately mind is not organized so uneconomically that, 
ts one mi^t infer from the law of Ebbinghaus, our mental 
nrork increases more ra^udly than the results which it accom- 
plishes; but, on the contrary, we find a relative decrease in 
-xpenditure of energy with increase of mentaT achievement. 
This principle holds of course only within the limits of the 
Individual's working-power or bis available psychophysical 
energy. In an investigation of the learning of 3o, 34 and 30 
iyllables, — with myself as observer and Radossawljewitsch 
uid Dannenbaum as controls, — dullness and weariness occa- 
aonaUy made themselves felt in the longest series, and I was 
Jien obHged to report that I could no longer succeed in leani- 
ng; but uptil one approaches the limit beyond which addl- 
ional repetitions make no additional contribution to memorial 
■ Cf. E. Heumann. BautarbeU und Schularbeii, Leipsig, 1904. 
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enect, the numWr of repetitions wholly fails to increase in 
accordance with the Ebbinghaus law of progression. 

These facts have of course an important bearing upon 
pedagogy. They show us that it is not desirable to reduce to 
a minimum the amount which is to be learned at a siDgk 
sitting, as one must infer from the law of Ebbinghaus, but 
that the task assigned for a single period must be as great as 
the Opacity of the learner permits. 

,. A natural transition to the internal conditions of learning 
" may be made through a consideration of the question: What 
relation obtains between number of repetitions and concen- 
tration of attention? Most psychologists support the view 
that these two factors are interchangeable with each other. 
They believe that when the learner concentrates his attentioo 
more intensively and more uniformly, he learns with a lesser 
number of repetitions; and when the leamer^s concentration 
is neither intensive nor uniform he must make good this defect 
by an increase in the number of his repetitions if he is to 
obtain an equal result from his learning. This law is valid in 
a certain sense; but its range of validity is limited by the fact 
that both attention and repetition have their own pecufiar 
eflfects upon memory. Increased concentration of attention 
secures one result more rapidly, — namely, a first errorless 
recitation ; but while a saving in repetitions is thus efifected, 
retention is less permanent. Increase in number of repetitions 
.on the other hand, has an especially favorable effect upon 
' lasting retention. This conclusion is supported by various 
experiments upK)n memory^ We shall return to it in our dis- 
cussion of attention and forgetting. Let us now turn to the 
internal or subjective conditions of learning. I 

y It is, of course, very important to know and to ontrol these 
subjective conditions, — the whole mental disposition whidi 
the learner finds to be present during his process of learning- 
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And it would be an ideal state of affairs if throughout our 
experiments and throughout the work of the school-room we 
could keep these subjective conditions as constant and as 
uniform from day to day as we are able to do in the case of 
the objective conditions of otu' experiments. But this is an 
exceedingly difficult task. It usually lies within the power of ** 
the experimenter and of the teacher to choose ^proximately 
"uniform external conditions under which a child shall learn; 
but we are seldom able to secure complete control of the 
learner's internal condition. 

A first point which concerns us in learning is the regulation 
of the attention. The attributes of attention which have 
chiefly to do with learning and retention are inten^ty and 
uniformity of concentration throughout the whole act of 
teaming, and particularly persistence of attention throughout. 
Every-day experience teaches us that these three attributes , y 
have an intimate bearing upon the act of learning. The more*' 
inten^vely a person concentrates his attention upon his act 
of learning, the sooner will he succeed, as a rule, in memorizing. 
On the other hand, the attribute of uniforqiity of attention 
is concerned chiefly in the learning of a large body of material, 
and in assodating its various parts with a uniform degree of 
stability. /We may distinguish between an individual and a 
general unevenness or lac^ of uniformity of attention. Gen- 
eral lack of uniformity is due to the nature of the attentive 
process itself, to the material upon which attention is con- 
centrated, and in part, to the method of learning. We know 
from general observation that the duration or persistence of 
attentive omcentratioQ varies from individual to individual. 
There are individuals whose attention functions in a typically 
regular and uniform fashion; others however possess a typi- 
cally fluctuating attention which alternates between states of 
cmcentration and relaxation. 
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General concentration depends upon the nature of the 
attentive process. The nature of attenticm is such that it 
cannot function uniformly^ and psychology recognizes the 
existence of normal fluctuations of attention. These fluctua- 
tions, whose alternations may be of long or of short duratiokii 
make themselves felt, of course, in our learning. ' 

Then too an irregularity in the distribution of attention is 
due to the natiu-e of the material. When material interests us 
or when it has meaning for us it claims the attention in greater 
or lesser degree. Irregularity of attention is even more inti- 
mately related to the method of learning which we adqpt 
It may be said that each method has its own typical distribu- 
tion of attention, or more acciu'ately, its typical irregularis 
of distribution of attention. We have already seen that 
when we learn by means of the whole-procedure we find a 
typical irregularity of attention to manifest itself in the fact 
that the middle region of the series of syllables is invariably 
learned with a lesser intensity of concentration. At the 
beginning of the series attention enters upon its task with a 
relatively high degree of intensity, and toward the close a 
second impulsion of attention makes itself felt; but at the 
middle region a lesser degree of concentration occurs. When 
the part-procedure is employed a different distribution of 
attention takes place. Here it strikes out anew with eadi 
new section of the material; but it also dies down more 
rapidly because when this method is employed the same short 
section is repeated over and over again in immediate succes- 
sion. This is the reason why the mediating methods are 
much more effective for learning. The latter methods pro- 
vide for the associations being established in proper serial 

' The physiological causes of fluctuation of attention are discussed 
by Zoneff and Meumann, Ueber den Ausdruck der Gemutsbewegungen 
in Atem und Puis, Philos, Shidien, XVIII., 1901, 44ff. 
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order; and they also make it possible for attention to recover 
for a moment at the stopping-places within the group of 
material, and then to proceed with renewed energy at the 
beguming of the next section without being dulled or blunted 
as it advances through the series. 

The endura nce or persistence of attentio n must be regarded 
as another subjective condition of learning. The opposite 
condition shows itself in the exhaustion of attention. Kraepelin 
was the first to point out that individuals differ widely in this 
regard^ some posses^ng an attention which is readily fatigued 
while the attention of others is characterized by endurance. 
One need scarcely remark that it is a matter of great impor- 
tance for the teacher to be able to determine whether a child 
possesses an enduring or an easily exhausted attention. This 
(actor must be taken into account not only in the manage- 
ment but also in the evaluation of pupils. ,.'■ - 

Ad aptation is another subjective condition of learning 
which may be explained from the attributes of attention. 
By adaptation we understand the accommodation of atten- 
tion to the activity of the moment. We have already seen 
that individuals differ widely in their rapidity of adaptation. 
Certain persons are typically rapid, and others are typically 
slow to adapt; and to this variation is chiefly due the differ- 
ence between the rapid and the slow learner. 

Another subjective condition of learning, and one which 
has been too little heeded, is the affective state which is 
present during the act of learning. The emotional condition //' 
in which we find ourselves during the performance of a mental 
task is of profound in^rartance for tlie accomplishment of 
the task.. In general, it may be said that an e motion of pleas- 
antness facilitates the function of memory, and that' unpleas- 
antness has a very detrimental effect upon memory. We are 
all familiar with the experience that when during a state of 
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extreme unpleasantness we have to learn something^ it usu- 
ally requires a great effort to overcome the unpleasantness; 
while a moderate cheerfulness or a calm but pleasurabk 
mood is favorable to efficiency in all mental work. This mk 
however, is not universaUy valid. All emotions exert an 
influence upon the work of memory; and all impair it if they 
exceed a moderate degree. Experiments have shown that 1 
certain equable mood is espedaUy advantageous for leaning. 

\l What this statement means can best be described by com- . 
paring an impractised with a thoroughly practised learner. 
The impractised learner is usually subject, at the outset, to 
well-marked fluctuations of emotion. He may feel a certain 
pleasure in the experiment, perhaps however an uneasiness 
due to the unfamiliarity of the material and to other extemil 
circumstances. This fluctuation of emotion is particulariy 
deleterious to the act of learning. With progressive practice 
the learner gradually discovers the jnood which is propitious 
to the work in hand; and it seems proEable that this is in- 
timately related to the relative degree of intensity with whidi 

^ the desire to learn must be present. If this relative degree of 
desire Ispteseht, the most favorable condition for learning, 
or otherwise expressed, the state of equable emotion or of 
emotional equilibrium is attained. 

Another group of subjective conditions of learning may be 
designated by the word "tension." The advent of tensions 
in the muscular system is a concomitant of concentrated 
attention. Almost everybody who strains his attention to 
keen concentration may note that he also contracts muscles 
at different parts of his body; and these contractions come to 
consciousness as sensations of strain. The distribution of 
muscular contractions and sensations of tension is wholly 
different in different individuals, and is to a certain extent a 
matter of habit. Certain persons observe them in the mus- 
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pparatus of the sens^-organs, especially in the eyes and 
ial muscles; others in the toes or in the muscles of the 
ti certain instances, the muscles of the neck are con- 
J the teeth are set and the fists are clenched during 
^ncentration. Now these tensions always make their 
aince when we are engaged in learning, and they accom- 
ur every act of learning. How important they are may 
I when we compare the unpractised and the practised 
*r in a memory experiment. The untrained learner 
ily employs too much motor strain at first. Such an 
^e expenditure of tension impairs the function of mem- 
nd, in consequence, the beginner is obliged to expend 
nore repetitions in learning a material than the trained 
jr. During the course of the experiment, however, a 
of the proper amount of tension is usually acquired 
learner; and then ensues that equable condition which 
. favorable for memorial eflSiciency. 
ems probable that the phenomenon of impulse of wmy 
Kraepelin investigated, is related with these tensions. 
ir and impel the will from within whenever during the 
of a long act of learning we detect that the attention 
:ing or that the desired memorial result is not being 
d. These impulsions probably have both an intel- 
and a motor aspect. The intellectual aspect consists 
accomplishment of our task and the realization of the 
try resolve by whose aid we hold ourselves to the task, 
otor aspect consists in the arousing of tensions from 
ups of voluntary muscles; and this dual phenomenon 
it about that transient relaxations of attention are 

Iher feature which belongs to the subjective conditions 

ing has to do with the disposition of the learner. This 

means our general physical and '"mental condition. 
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When the disposition is favorable, the work of memory pro- 
gresses more efficiently than when an unfavorable disposition 
is present. A general rule of method may be derived from 
this because, since investigation shows us that the learner's 
psychophysical disposition exerts a very strong influence upon 
the process of learning, the teacher must take this fact into 
consideration. It is impossible to obtain as satisfactory results 
from an ill-disposed child as from the same child when in a 
normal condition. Moreover, it is to be noticed that certain 
children have abnormally great fluctuations of disposition; 
these demand a different treatment in a case of long-continued 
memory work than children who are perfectly sound and 
normal.*/^ 

Yet another group of internal conditions is designated by 
the term practice. This term has a two-fold meaning in the 
German language. We use it to dedgnate the process of 
training, and also to designate the result of training. It would 
be better to substitute for the latter some other term, such as 
skill. The amount of practice or skill which an observer 
possesses exerts an exceedingly great influence upon the result 
which is attained in his memory experiments and in his learn- 
ing in general. For this reason the experimenter arranges that 
a so-called maximum degree of practice shall be attained by 
his learners in the preliminary stage of his investigation. 
Maximum practice represents the point beyond which further 
progress is not, or is scarcely, attainable. The practised 
learner proceeds more economically under all conditions of 
learning than the unpractised observer. As we have already 
seen, the former employs no superfluous tensions; he has a 
more equable mood, more intensive and more regular concen- 
tration, requires fewer repetitions, etc. Now experimental 

'A. Fuchs, DUposUionssckwankungen bet normalen und sckwach" 
sinnigen Kindcrn, Giitersloh, 1904. 
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investigations have yielded the exceedingly important result 
that learning is to an extraordinary degree subject to traming. 
This phenomenon however is so significant that we shall 
devote a special discussion to it. ' 

Habituation, as a condition of learning, is intimately related 
to practice. Habituation also consists of a group of subjective 
conditions which must be taken into account in the investi- 
gation of memory. Every observer passes through a ^tage 
in which he is not habituated to memory experiments, not 
only as regards the objective conditions under which they 
are conducted but also with respect to subjective procedure, 
to material to be learned, and to the peculiar demands which 
are made upon him during the experiment. So long as this 
period of strangeness and unfamiliarity continues, experiments 
cannot be conducted properly; hence it is customary to intro- 
duce a niunber of preliminary experiments. The emotional 
state and the tensions which we have already mentioned 
' belong among the factors of habituation; but neither of them 
is wholly dependent upon habituation. 

Another group of subjective conditions may be referred to 
as the influence exerted by the ideational type upon the act 
of learning. The ideational type to which an individual 
' belongs exerts an influence upon the result of his mental 
work. Thus, for instance, in the experiments which we ordi- 
\ narily regard as fundamental to the whole psychology of mem- 
! ory, — ^in the learning of nonsense syllables, — auditory-motor 
j ideation is, on the whole, the most advantageous endowment; 
. and, indeed, an especially favorable condition is found to be 
[ present when the auditory-motor type is to some extent com- 
bined with the visual type. This is due to the fact that 
nonsense syllables may be memorized by reading and pronounc- 
ing them soUo voce. Here we have, on the one hand, a func- 

' See the concluding section of this book. 
20 
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Localizations in visual space; auditory-motor enumerations; 
smd vocal modulations.' 

A final subjective condition has to do with the influence of 
the task or of the will upon the act of learning. Whenever 
we set to work upon memory material, a definite task or 
problem hovers before our minds; for instance, we are con- 
scious of the fact that we are to learn a certain number of 
syllables or verses of poetry as rapidly as possible, in such 
fashion as to be able to recite them from memory and to remem- 
ber them as long as possible. The manner in which we ideate 
the problem or task Is a matter of great importance in learn- 
ing. It may even be shown that the efficiency of the learning 
is determined by the sort of problem which we set up before 
ourselves. For example, in experiments upon memory it is 
necessary that the observer should know during the act of 
learning whether he is subsequently to be tested by the 
nethod of re-learning or by the method of paired associates; 
ind if our experimental procedure includes both methods, we 
i^ery soon find that the observer inquires: Which method are 
fovi going to employ in testing this memorization? When 
Jiis question is answered he regulates his whole procedure in 
iccordance with the form of test which is subsequently to be 
tpplied. If he knows that the method of paired associates is 
(oing to be employed, he involimtarily adopts d. procedure 
lehich makes the association between each pair of syllables as 
Josely knit as possible, and prepares himself relatively little 
or a free recitation of the whole series of syllables. When, 
lowever, he knows in advance that he is going to be tested 
ly the saving method he pays almost no heed at all to the 
ndividual associations but devotes himself to learning to 
ecite the whole list. Yet another illustration: When the 
bserver knows that the only thing which is to be determined 

' C/. the discussion in the foregoing pages. 
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is the rapidity with which he can leam to recite the whole 
list once from memory, he adopts a wholly different procedure 
from that which he follows when he knows that his permanent 
retention also will be tested. In the former case, he learns 
only for the momentary effect; in the latter case, he aims to 
have his learning result in a lasting retention. And if we should 
deliberately assign the task of learning only for a single reci- 
tation from memory but should subsequently test his perma- 
nent retention, we would find that he actually retains the 
material much less permanentiy. In general, then, we may 
formulate the rule that the consciousness of the task should 
correspond as closely as possible with the nature of the achieve- 
ment which we shall subsequently demand; if the assigned 
problem does not conform to the achievement which we test, 
the efficiency of the learning will invariably be impaired^^ 

Everything which we have discussed from the point of view 
of the conditions of mechanical learning may also be regarded 
as having to do with the general conditions of all learning 
because all learning has a mechanical aspect. When signifi- 
cant material is learned, however, a number of additional 
factors come into operation. The importance of the mechan- 
ical factor of repetition is somewhat lessened in logical mem- 
orization; but none of the conditions of learning which have 
been mentioned lose their importance even in the learning of 
significant material. In discussing these conditions, therefore, 
we have discussed universal conditions of all learning. 

At this point we may present a summarized statement con- 
cerning technically correct and economical learning. We 
learn most economically, so far as time and energy are con- 
cerned, when we are familiar with all of the foregoing 
subjective "and objective conditions of learning; when we 
control these conditions in ourselves, and when, if it is possible 
to vary the conditions, we adapt them to the purpose for which 
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the act of learning has been undertaken. That individual 
possesses a technique of teaming who tinderstands these con- 
^ ditiocs, controls them in his own learning, and is able to 
adapt them to the purpose for which he learns. 

We shall now complete our description of the conditions of 
learning by adding a discussion of the learning of significant 
material; here the mechaaical factor of attentively repeating 
the words recedes into the back-ground, and the factor of 
content or meaning romes into prominence. .^ 



CHAPTER Vn 

ASSOCIATIVE LEARNING (CofUinued) 

5. The Learning of Significant Materials ^ 

It is universally recognized that the learning of significant 
material progresses more easily, leads sooner to memorizatioOf 
and results in a more permanent retention than the mechan- 
ical learning of unrelated data, such as isolated letters, num- 
bers or names, nonsense-syllables, and the like. Quite as 
wide-spread, however, as this belief are certain fundamental 
errors concerning the relation of meaningful or ''rational" 
memorization to mechanical memorization. Investigations in 
this field of psychological pedagogy have paid but little heed 
as yet to that type of memorization which is assisted or rein- 
forced by meaning. This dearth of experimentation is easily 
explained if we but bear in mind the extraordinary variety of 
possibilities which must be taken into accoimt by the inves- 
tigator in this field of research ; the work of Ebert and Meu- 
mann and the more recent work of Kraemer, however, have 
thrown a certain amount of light upon the learning of logically 
coherent material. In the domain of significant learning we 
find that not only do all of the conditions of mechanical 
memorization co-operate but that the act of learning is now 
further complicated by the manifold variety of possibilities 
which arise as a result of the nature of the material to be 
learned, and of its action upon the learner himself. In signifi- 
cant learning, the quality and the quantity of the material 
must again be taken into account. As regards quantity, tbe 
rules which we have laid down in connection with nonsense- 
syllables are also valid here, that is, the practised learner ^^^ 

290 
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earns .significant material with relatively few repetitions 
!ven when theraaienarls of large bulk, and the unpractised 
earner requires an excessive number of repetitions for the 
earning of significant as well as of non-^gnificant material. 

If we next con^der the influence exerted by the quality of 
iie significant material, we again find that it is a matter of 
mportance whether the material is made up of relatively 
ncoherent elements as synonyms, or dates, or whether it 
onns a significantly coherent whole. In the latter case, again, 
xinditions differ according as we deal with prose, or with 
x)etry where rhythm and rhyme have a facilitating effect. 
[n relation not only to the age but also to. the individuality 
>f the learner, much depends upon whether the material is of 
-elatlvely abstract character, — here the apprebenaon of log- 
cal coherence plays a leading role, — ^whether it is concrete 
ind descriptive or whether it is historical and narrative. 

The nature of the material exerts an influence upon learning 
a the following manner: It is very much easier to remember 
I coherent body of material than to remember a group of 
ncoheient data. For the latter sort of material the limit of 
etention in our most highly practised learners was found to 
>e not more than thirteen letters, thirteen numbers, seven to 
line nonsense-syllables, ten isolated words, twenty words of a 
■oem^ twenty-four words of (philosophical) prose.' This 
trings to light the important fact that kaming is not a mere 
natter of the number of elements but of the number of inde- 
lendent memorial units. For example, our ten words con- 
ained about fifty or sixty letters; they were not remembered 
s so many letters, however, but only in virtue of thdr 
oemory value as word<units. Here is expressed the universal 
lature of memoty: The only things which we remember are 

' Ebert nod Meumann, Uebtmgsplianomtne tm Bereickt des Gedathl- 



292 The Psychology of Learning 

wholes; and particular things are remembered only as parts 
"ofunitary wholes. An oBserver once reported that he remem- 
bered a series of syllables by making them into an auditory 
whole, "a sort of melody." Memory is a synthetising activity 
which combines elements to form wholes; and data are ''asso- 
ciated " when they become parts of a whole for consciousness. 
The nature of the content which is to be learned must also 
be taken into consideration. The content may be relatively 
concrete or relatively iibstract in character; and in the former 
case it may deal with a concrete description, or with a narra- 
tive in which temporal relations are concerned. For these 
reasons it may make its appeal more strongly to the concrete 
ideation or to the logical fimction of the learner. Again, it 
may derive its data from different domains of sensation; and 
in its logical aspect it may be more or less abstract in charac- 
ter. Its logical coherence may be clear and readily compre- 
hensible, or it may be obscure and complicated. The gram- 
matical structure and the length of the sentences may be 
favorable or unfavorable for learning. And there comes in a 
wholly new factor, — the relation between the content and the 
form of expression; indeed the words themselves sometimes 
obtain a special sensory significance in virtue of their relation 
_ to the content, — the soimd of the words may be more or less 
appropriate to the objects designated. Alliteration, asso- 
nance, rhyme, rhythm and meter, the variety and richness 
, of the diction, all of these play a part in memory. 

This enormous variety of factors which contribute to the 
learning of coherent material raises a host of interesting prob-« 
lems. Only a few of these problems have as yet received 
attention from the investigator; but the following phenomena 
have been observed. First of all, the existence of thorough- 
going differences between individual learners has conffi^-to 
light. These may be called types of rational memorization. 
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le materials employed by Ebert and Meumami w«re 
as from Schiller's Zerstorung von Orleans and selected 
Lges from a German translation of Locke's Essay con- 
ng Eutnan Understanding. Kraemer employed materials 
irious sorts: selections from Locke, and from Hume's 
i»ry concerning Human Understanding, passages from 
.t's Michael Koklhaas (narrative prose); from Mau's 
<>ei, Schmeil's Lehrbuch der Zoologie and Hertwig's 
iohgy (descriptive prose). The learners were asked to 
ibe their mode of procedure; and these introspective 
Is were supplemented by objective determinations, 
■ert and Meumaim's investigation revealed the following' 
al differences in method of learning : one observer (Jin.) 
ed excluMvely from the meaning and theTo^caT cohorence^ 
e material. He remembered the words of the poem and 
irose selections only in so far as they expressed the mean- 
jid the coherence of the content. The learning of the 
:, which was chiefly of an abstract diaracter, was char- 
ized by the fact that attention was directed nuve 
^vely to the meaning and the grammatical connection 
e sentences than in the learning of the poetry; while in 
poem the most concrete envisagement posable of the 
ts, actions, persons, and places served the memory as a ' 
ing-point for the work of imprinting the words. The 
tion of the words was facilitated more by their concrete 
:nt than by their abstract relations. At times, Schiller's 
c diction led the learner to attend to the sotmds of the 
E, to the rhythm, and to the lengths of measures, words 
sentences. Still these sensory elements always served 
ly as secondary aids to memory. 
le procedure of some of the other observers was wholly 
-ent. In their cases, the verbal and grammatical elements 
e text played the leading role in imprinting even in the 
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act of significant learning. They attended chiefly to Hat 
visual elements, — the length of the words, sentences and parts 
of sentences, to their position in the line, in the stanza or in 
the paragraph, and to the sentence construction; or to the 
auditory elements, — the sounds of the words, the inflectioo 
and the rhythm of their own voices, especially to the relative 
strength of accentuation, to rhythm and rhyme, to the recur- 
rence of the same letters or soimds at the beginning of words, 
to imusual words which are not current in common dicticm, 
and the like; or to soimds which are difficult to pronounce, 
and to the succession of vocal innervations. On the other 
hand, in these observers the sense and significance of what 
they learned played only the role of an auxiliary to the sense 
[ ""memory. This shows us that even in learning significant 
material, one person remembers chiefly by means of sensory 
elements, another chiefly by the meaning of the content. In 
the latter case the sensory elements, whether auditory-motor 
or visual, are only occasionally summoned as aids when the 
learner finds that a certain word will not take hold and ding; 
or the sensory elements may occasionally force themselves 
into the focus of consciousness in virtue of their unusual or 
striking character. 

A second difference between individuals results fnnn the 
fact that the meaning of what is learned is envisaged chiefly 
in concrete images by some observers, while by others the 
imprinting is accomplished in terms either of the logical 
coherence or the grammatical structure of the sentences, or, 
in certain cases, in terms of temporal coherence. A third 
typical difference consists here again in the fact that certain 
observers set out to learn the total body of material as a 
whole, imprinting the single sentences or lines of verse as 
parts of the stanza, and the stanzas as parts of the whole 
connected poem; the attention of these observers is directed 
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e total context. Iq opposition to this procedure, other 
ers link together, piece by piece, the various lines, sen- 
s and sUinzas, and the parts are thus connected up into 
ole. The attention of the former type of observer is a 

attention; that of the tatter functions in a series ai^ 
ite acts, each directed to a ^gle detail. The one atten- \ 
is analytic; it proceeds to analyze what has first been | 
ed as a whole. The other is synthetic; it cwistructs a/ 
3 from a number of parts. ^ 

! find here a recurrence of the fixating and the fluctuating ^ 
; o f atte atJon. The observer who possesses a fluctuatmg 
tion reaches out in advance of his reading, and reaches 

as well, not only with his internal but also with his 
oal regard; the fixating typerg^l&.Andleania, ia a.stEictly 
ssive fashion, whatever appears before his progressively 
adng regard. One is tempted to speak of yet a ffiurth 
al difference; but it seems doubtful to me whether this 
is to be placed upon a level of ftmdamental significance 
the foregfung. In all psychological experiments, indud- 
}f course, memory experiments, it is observed that cer- 
leamers tend to employ all possible secondary assoda- 

of their own devising, while others wholly refrain from 

these devices and confine themselves to what is ^ven 
. In some cases, the former devise mnemonic aids which 
3ct the parts of the material with one another; in other 
, they make reinforcing movranents or they construct pe- 
* spatial schemata into which they arrange what is to be 
mbered, and the like. The most of these secondary aids 
pear, however, during the course of progresdve e]q)eiimen- 
1, and the learning is confined more and more to the text 
1 is furnished. These auxiliary means appear, theref<»e, 

a matter of habituation ; they do not seem to imply the 
ace of essential differences in the organization of menKHy. 



296 The Psychology of Ltaming 

Kiaemer was aUe to establish these typical differences in 
learning more securdy because he prescribed a variety of 
OMiditions undo* which the act of learning was to be per- 
formed. In one case the learners were instructed to attend 
only to the meaning; in another case their attrition was 
directed, so far as possible, to the verbal and seaasoty dements 
of the material; and in a third case they were to attend to 
both form and meaning. Kraemer also employed the method 
of interrupted reading; here the act of learning was brcdxn 
in upon after a certain ninnber of readings and the amount 
^hich had been learned up to that point was determined. 

\ jjHis results show that the direction of attention to meaning 

' llproved to be the most advantageous procedure throughout. 

'^"Fbr adults, then, a thorough understanding of the content 
and particularly a complete knowledge of the logical connec- 

■ . tion of the sentences constitute not only the most important 
but the indispensable factor of all learning and remembering. 
When the learner relies upon the sensory details of forms of 
expression his learning is, in most instances, attained only 
after a great many readings of the text; and even then he 
does not usually imderstand its meaning. And even those 
individuals, whose act of learning seems to be based chiefly 
upon the words of the text, employ the words only as a sec- 
ondary aid for the attainment of logical memorization. All 
three investigators, — Ebert, Meiunann and Kraemer, — ^have 
made the important observation that the act of learning a 
material of any considerable extent starts out from certain 
"corner-stones" of retention; and the procedure consists in 
first laying these "comer-stones" securely and then support- 
ing the rest of the learned material upon them. These may 
also be regarded as crystallization-points aroimd which the 
whole chain of associations is formed. In the case of the type 
which learns exclusively from meaning, these supports are the 
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centers upon which the whole logical context hinges; for the 
other type of learner, striking words or phrases, verbal antith- 
eses or repetitions also constitute starting-points of retention. 

Apart from these individual variations, however, our inves- / 
tigations of significant learning have yielded a number of 
results which are pedagogically important. 

J. In the case of coherent and meaningful materials the 
ch ief memorial support co nsists in the apprehension of the 
meaning and the logical context; and as a matter of fact, the 
process ISfTeanuhg takes its start from the dominant thoughts 
of the text. These are learned first of all; and the rest of 
the content, which the learner himself regards as subsidiary^, 
is wholly ignored at the outset. The natural pedagogical^ 
inference is that the memorial acquisition of all meaningful I 
material can best be facilitated by clearly explaining to the f 
pupil the context and coherence of thought of the whole ; 
material. - -J 

2. In order to accomplish this it is necessary a. that the 
learner should grasp the leading thoughts, and b. that he 
should pay particular attention to those parts of the text 
upon which the essential progress of the thought or the devel- 
opment of the argument is based. The subsidiary parts of 
the text may then be learned with relative ease because they 
enter into union with the dominant thoughts. 

3. Besides these points which are (objectively) significant 
for the progress of the thought, it is chiefly those parts of 
the text, which are (subjectively) most readily imderstood 
by the leamcf^ whose mastery constitutes the starting-point 
of the act of learning. It is important, therefore, that in 
teaching, these parts should be discovered and that attention 
should first be concentrated upon them. 

4. In the act of learning, a special significance attaches to 
the associations which are already present in the mind of the 
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learner, — his habitual combinations of words, his habitoil 
trains of thought, and his habitual modes of ei^ressing Us 
thoughts. These are grasped first of all; and these are most 
correctly reproduced. It is natural, then, for the teacher to 
infer that the new elements in the material to be learned wiS 
attach themselves with relative facility to what is already 
known, and that the weak learner should b^;in with the famil- 
iar parts of the material. 

Those trains of thought and contexts of words, which al- 
though in themselves unfamiliar are yet similar to trainsand 
contexts which are familiar, act in much the same way as 
familiar and customary associations. From this it may be 
inferred that if a new material contains memorial sui^)orts 
which are similar to former contexts of thought, they consti- 
tute the best starting-point for the act of learning; and the 
novel and unfamiliar parts of the content should be brought 
into relation with them. 

5. The factors which we have briefly designated the chief 
supports of the process of learning are of three sorts: 

a. When the memory material is a description of tangible 
objects or of concrete situations, or the Uke, the chief support 
of learning consists in the learner's act of envisaging their 
parts or properties as concretely as he can. In doing so, bow- 
ever, he must guard against superfluity of concrete envisag^ 
ment; he must confine himself strictly to the content which is 
expressed in the text because the superfluous portrayal of 
objects by an act of imagination inhibits the function of 
memory. Concrete aids may contribute in a secondary fa^ 
ion if they are employed to embody the abstract parts of the 
content; but this is an advantage only in cases where the 
individual endowment of the learner lacks auxiliary imagery of 
a concrete sort for the direct apprehension of the abstract 
thoughts. 
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h. When the memory material is narrative in character, its 
;emporal relations constitute its most effective memorial fac- 
tor; and these temporal relations must be definitely and 
Lccurately presented to the consciousness of the learner. Sev- 
Tal sorts of temporal relations come into consideration here: 
he simultaneity or the succession of events; their duration; 
lieir recurrence; their rhythmic succession, when periodically 
ecurring events are dealt with. 

c. To these must be added the logical elements, among 
^hich the thought of cause plays an especially prominent 
)art when the content is of the nature of a proof or an ezplan- 
Ltion. 

Besides these chief supports of memory a great many 
econdary supports contribute to the process of learning. 
The following may be mentioned as secondary aids which 
^we their origin to the meaning of the text: 

J. The most important of these secondary supports is the 
tructure of the sentences. Its effect consists in the fact that: 
\. Simplicity of grammatical structiu^ facilitates, while 
:omplexity of grammatical structure hinders the act of leani- 
ng, b. Uniformity of sentence structure is an exceedingly 
valuable aid to memory, irregularity of sentence structure 
;ives rise to an intensely inhibitory effect, c. Subordinate 
lauses are relatively well remembered when they are not too 
Lumerous or too difficult to imderstand; subordinate clauses 
T^hich contain digressions or additions that seem to be super- 
luous or subsidiary interfere with the act of learning, d. The 
ecurrence of identical introductory words or phrases, — ^in 
>art — in part, now — now, and the like, — ^proves to be advan- 
ageous to learning, e. The length of the sentences is an 
nportant factor. Sentences of moderate length which can 
e apprehended at a single reading are most readily remem- 
ered; successions of short sentences are difficult to remember 
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! as are also very long sentences. /. The rhythm of prose 
' facilitates learning. The more smooth the rhythmic flow of 
the sentence, the more easily can its content be remembered, 
and vice versa. The effect of rhythm is greater, the more we 
attend to the wording of the text. ;. Particularly striking 
words attract the attention and are for that reason remem- 
bered better. Such words may sometimes have an InhibidAg 
effect at first; they attract the attention, and in the subse 
quent course of the process of learning they aid retention. On 
the other hand, if similar but not identical words recur fre- 
quently in the text, they interfere with the act of learning. 
h. Certain visual elements such as unusual handwriting, 
unusual syllabification, and the like, are of advantage only 
to the visual type of learner, i. All characteristics and pecul- 
iarities of the text which occasion external or internal locali- 
zation, such as the noting of a striking passage in the line 
or on the page, constitute secondary supports of the act of 
learning. 
f"^ 2. We may also mention certain chief factors which con- 
; stitute hindrances, and which are a product of the meaningful 
( and grammatical elements of the text. Like the chief supports 
they are partly objective, partly subjective in their nature; 
that is, they are due in part to the nature of the material, and 
in part to the mental constitution of the learner. 

Among the hindrances may be mentioned the following: 
a. Frequent recurrence of similar or synonymous expressions; 
this, however, does not prove to be equally disadvantageous for 
all learners because certain individuals are disturbed in an 
extraordinary degree by the frequent recurrence of synon- 
ymous words, while this factor is much less disturbing to othff 
learners, b. Successions of many short sentences which are 
not granmiatically connected with one another, c. The other 
extreme, immoderate length of sentences, is also disadvan- 
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tageous. d. Interpolated words, especially adverbs referring 
to place and to time, have a disadvantageous effect; indeed, 
they may furnish a very great obstacle if they interfere with 
the learner's obtaining a distinct perception of the connec- 
tions between the parts of the text. All additions which appear 
to be secondary or superfluous as compared with the leading 
thoughts also tend to hinder the process of learning, e. The 
form of expression and the customary combination of words 
and phrases have a disadvantageous effect when a familiar 
thought is expressed in an unusual fashion in the text. The 
ordinary form of expression persists stubbornly in forcing 
itself upon the learner and can only be suppressed with diffi- 
culty by dint of learning the form of expression which appears 
in the text. This phenomenon is more prominent in cases 
where the material is learned by concentrating one's attention 
upon the meaning. /. There are certain other factors which 
may have an exceedingly disadvantageous effect, such as 
fatigue, unpleasantness, repugnance and the liljjer^ 

These aids a nd hindranc esj)f tiie act of learning take their 
origin chi^ly^ from the meaning of the material which is 
learned; but there are also 'specific disturbances and obstacles 
which are due to the wording of the material. These are par- 
ticularly effective when the attention of the learner is directed 
to the wording or to spoken material. Yet it is, in general, 
true that but few universal niles can be formxilated for acts of 
learning which consist in verbal acquisition; certain general 
phenomena may be established, however, which relate to this 
sort of verbal learning. Their formulation will enable the 
reader to recognize the general nature of this type of learning 
which has recourse to the forms of expression contained in 
the text. 

I. The memorization of the wording of a text is invariably 

the most disadvantageous procedure for the adult. It can 
21 
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be relatively advantageous only when the learner possesses a 
distinctly verbal type of memory and when, therefore, his 
learning does not differ materially from meaningful learning. 
But even in individuals of dominantly verbal memory, an act 
of learning which proceeds by merely noting the words is 
always somewhat more disadvantageous than a learning which 
relies uponjm^ning. 

2. When the wording of the text is learned apart from its 
meaning, the former may be completely memorized without 
the latter being apprehended in its context. And since this is 
true even of adults, how much more must it be true of childroi? 
The following important pedagogical inference may be drawn: 
Even a complete and perfect memorization of the wording of 

jL text does not constitute a guarantee that the meaning has 
been grasped. Indeed, it happens even in the case of adults 
that the wording of the material may have been learned by 
rote, and yet the learner may have no knowledge whatever of 
the meaning of what he has learned. 

3. The verbal memorization of a material which has thus 
been learned from the wording of the original enables one more 
readily to apprehend the meaning of the material when one's 
attention is subsequently directed to the latter. From this 
we may derive the pedagogical inference, — although it is not 
wholly innocuous, — that in certain instances where we have 
to do with pupils who possess a normal verbal memory but a 
sub-normal imderstanding, we may first have them learn the 
text by rote in a verbal fashion, and then have them proceed 
to acquire an understanding of its meaning, because the 
memorial mastery of the text facilitates the apprehension of 
its meaning. But we must bear in mind here that a special 
work still remains to be done which should never be omitted, 
namely, the acquisition of the meaning of the text which has 
already been learned by rote. This pedagogical rule is the 
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more worthy of note because in our experiments we observe 
that even the adult sometimes resorts instinctively to this de- 
vice, learning by rote certain passages of the text which are 
especially difficult to understand and then employing his 
memorial mastery of the words as a means of acquiring the 
meaning of the context. 

4. The meaningless learning of words always results in the 
remembering of parts but not the whole of the text. 

5. The most important aids for the learning of spoken 
material and verbal expressions as such are attention to 
rhythm^ attention to the soimds of the words, and the whole 
group of factors which have to do with the grammatical 
structure of sentences. The most important obstacles to 
verbal learning result from the fact that customary associa- 
tions of words and customary forms of expression force them- 
selves in upon the learner and prevent the unusual forms of 
expression which are employed in the novel text from coming 
into action. The other hindrances result from the foregoing 
group of obstructions which depend upon the structure of 
the sentence. 

One of the most important results of oiur recent investiga- 
tions of the process of learning is the discovery of the extra- 
ordinary influence which the different intentions or attitudes 
(Einstellungen) of the learner exert upon his whole memorial 
process and upon his memorial result. It may be shown that 
there is a highly differentiated attitude of learning, and that 
memorial results are determined in a highly differentiated 
fashion by the attitudes or intentions of learners. 

In the learning of significant texts three attitudes are pos- 
sible: J. An adjustment to the meaning as such; 2. to the 
words as such; and 3. to the meaning and the words together. 
Most individuals usually learn in a more or less random 
fashion in so far as this three-fold possibility is concerned; 
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their attitude assumes now one, now another of these three 
forms. Kraemer's results show, however, that the adjust- 
ment is very significant"fDr-l3ic "effect of learnings and that 
with rare exceptions adjustment to meaning is most appropri- 
ate, being even more advantageous than adjustment to mean- 
ing and words together. Adjustment to words alone is least 
advantageous, that is, most adults can best leanLaLsignificant 
material from its meaning, ix.y by basing their process of 
learning upon an apprehension of the context of thought 
But, remarkably enough, even adults differ widely in this 
regard, for we sometimes find students who learn a text 
almost as readily from its wording as from its meaning, and 
in some cases even more readily. During the act of learning, 
these individuals attend almost exclusively to the wording as 
such. But here again one finds individual variations, because 
in certain learners it proves to be a matter of prime importance 
whether they attend to meaning alone or to wording and 
meaning together, while in other learners this variation in 
adjustment of attention makes no difference. There are 
individuals, then, who learn most effectively when their atten- 
• tion is wholly one-sided and particular, — ^wHto they set out 
to acquire meaning alone, or wording alone, but not to acquire 
both together; and there are other individuals in whom it 
appears to make but little difference whether these different 
intentions are pursued separately or not, although, of course, 
this is not a matter of complete indifference in any individual 

From these experiments we deduce the following general j 
rules of memory: i. It is always disadvantageous to dis- 
tribute the attention over both form and content in the learn- 
ing of meaningful material. 2. The distribution of attention 
gives rise to an extravagant expenditure of energy and to a 
purposeless act of learning because the learner attends to 
now one, now another phase of the material; and in most 
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individuals an increasing mood of unpleasantness results from 
this increased work of memory, j. The mode of distributing 
the attention depends upon the memory type of the learner. 
If he is more verbal he may ahnost wholly dispense with 

' -meaning, while the more concrete or logical type must neces- 
sarily attend chiefly to meaning as such. 

The memorial effect, the amount remembered and repro- 
duced, depends upon the adjustment or attitude of the learner. 

' The more his intention is directed upon the meaning, the more ] 
is a correct reproduction of the meanug attained; the more 
he intends to leam the wording as such, the more are the 
words alone mastered. And it is a significant fact that the 
words are more correctly reproduced, — and probably more 
permanently remembered as well, — if they are learned not by 
means of a divided attention but by means of either one of 
these two adjustments of attention alone ; that is, this superior 
memorial result is attained not only in the case where the 
learner attends to the wording as such, but also in the case 
where he learns the wording from its meaning and imprints 
the words as bearers of meaning or as the vehicles of a partic- 
ular tr^ of thought. v..,,.,^^ 

Similar observations have been made in investigations 
where nonsense syllables were employed as material for mem- 
ory. In these experiments, retention may be tested atber 
by the method of free reproduction or by the method of paired 
associates. Now it has been observed that when the learner 
undertakes his task with the intention of learning for the 
paired-assodates test he can sometimes succeed in recalling 
all of the associates for which he is asked while he is wholly 
unable to recite the complete series/ And conversely when it 
was his intention to learn the series for theTedtation test, 
be may be unable to recaU each syllable when he hears its 
predecessor in the series although his recitation of the series 
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is fluent and free from error. This phenomenon shows that 
a specific intention in the act of learning has a q;)ecific efiFect 
i^n the result. 

' It is pedagogically important that the pupil should know 
of the influence which his intentions exert upon the results of 
his acts of learning, because misdirection of his attention 
could be avoided and the formation of improper habits in 
learning could be obviated. It frequently happens that m 
tl^e learning of a vocabulary the pupil directs his intention 
upon the spatial loca^izatioh of particular words, and he 
learns their positions in order that he may, by this means, 
remember them better. This association may, in certain 
instances, be an invaluable aid to memory; but in this case 
it proves to be an obstacle to the ready employment of the 
words in his subsequent study of the language because they 
have been learned not as words but as groups which stand 
at a particular place upon the page. 

/ Every distribution of the learner's intention and every im- 
proper adjustment of his attention is to be regarded as an un- 
desirable by-product which tends to diminish or to impair 
the chief product of the act of learning./ 

But notwithstanding the existence or these types of learn- 
ing there are certain characteristics which are common to all 
learners. It is always foimd, for instance, that the learning 
of meaningful material is far superior to the mechanical learn- 
ing of discrete items. There is, however, a lack of agreement 
in die statements of the various authors who have endeavored 
to make a Quantitative comparison of the effects of these two 
sorts of learning. The learning of meaningful material varies 
j with the degree of diflScult^ of itaPcontentj and it is therefore 
impossible to cbmpiire logical with mechanical learning except- 
ing in an inaccurate and merely approximate fashion. Eb- 
binghaus found that stanzas from Don Juan could be repro- 
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:ed without error od the fourth day after learning, while 
iroximately the same amount of meaningless material had 
ji so far forgotten that thir^-one repetitions were required 
the act of re-teaming them on the sixth day. From other 
•eriments of Ebbinghaus and of Binet, the learning of a 
aningful text of moderate -length seems to demand only 
^tenth of the time required for mechanical learning. In 
let and Henri's ' investigation of the retention of words and 
tences by school children, it was found that an average of 
mty-five times as many words were retained when agtufi- ; 
it sentences were presented as when disconnected words I 
re employed. 

Vs regards methods of learning, our experiments showed 
.t for agnificant material the whole-procedure {CJ. p. 233) 
me of the mediating methdds (C/. p. 353) is by far the best 
leed the whole-procedure does not manifest its complete 
leriority over the part-procedure in all of its forms.iutil 

come to deal with agidficant material. The distribution 
attention, the uniform regularity of concentradon is most 
/antageous when the whole-method and the mediating 
thods are applied to significant material. 
K, question which is of especial importance in the pedagog- 
1 application of investigations of significant learning is this: 
w do sgnificant and mechanical learning act in combina- 
Q with each other? jMpdem school-practice very properly 
ists that all memolCtftion and retention should be pre- 
led by as thorough an interpretation of the material as is , 
sibte, and tliat a complete understanding of the meaning 
the content should constitute the basis of all memorizing. • 
.ationat learning" is therefore to be preferred over eveiy") 
t of "mechanical learning." From this, however, the con- J 

A. Binet et V. Henri, La memorie des mots et la m 'moire ties 
aaes, Antue Psychol. I., 1895. 
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viction seems to have arisen in many quarters that thope 
exists a purely logical memorization from which every mechan- 
ical element of mere repetition is lacking, and that this purely 
rational memorization is the ideal type of learning for which 
to strive in school-children. If this view of learning were 
taken seriously, a complete confusion of memory and a uni- 
versal fragmentariness of retention would necessarily result 
Psychological investigation shows us that in all memory 
material which is to be reproduced with acciuucy, and which 
is to become the permanent possession of mind, a mere initial 
apprehen^on of the content does not suffice; but that in all 
{learning which is to leave lasting traces upon consciousness 
Ithe mechanical element of sheer repetition must play a part. 
Indeed it is found that mete repetition has exactly the same 
importance for significant as for mechanical memorizing even 
though the number of repetitions is less in the former case. 
Repetition, repeated imprinting, reading, speaking, redting, 
all of these play a characteristic and independent role besides 
that played by the energy of attention and by an apprehen- 
sion of the meaning. In investigations of permanent reten- 
tion we discovered that when a learner found himself unable 
to concentrate upon his re-learning on accoimt of unfavorable 
psychophysical disposition, and therefore worked with dimin- 
ished attention, he sometimes endeavored to compensate 
the imfavorable bodily or mental condition by an excessive 
accumidation of repetitions. It invtufebly happened, in such 
cases, that more enduring traces remained in consciousness 
and that the material was remembered longer. 

We found a somewhat similar phenomenon in a compara- 
tive investigatioi} of the influence of rhythm upon learning. 
It turned out that a poetic meter had a particularly inciting 
effect upon the observer; he learned with heightened 
attention and in more pleasant mood, and by these means 
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effected a saving of repetitions. But when permanent reten- 
tion was tested, we found that the series were not retained 
so well as series with unfavorable rhythm which had been 
learned with apparently the same degree of thoroughness, but 
by dint of a greater number of repetitions. Experiments 
dealing with inmiediate retention show even more dearly the 
necessity of mechanical memorization. In the determination 
of the limit of immediate retention of significant passages, the 
retention of the last sentence which can just be reproduced 
without error is in no particular different from the retention 
of a group of meaningless elements. A very few minutes 
after he has written it down he finds himself unable to repro- 
duce it completely and correctly. Everything which is to be 
remembered permanently must be acquired and secured by 
means of repeated memorizations. And if a text is to be 
memorized word-for-word, the repeated memorization must 
contain a purely mechanical element, — ^namely, the sheer 
association of the visual-auditory-motor elements of the heard 
and spoken words. No one is able to acquire a verbatim remem- 
brance of a poem of six stanzas by simply obtaining a dear 
understanding of the ideas and thoughts contained in it, or 
by simply imprinting these ideas and thoughts in their con- 
secutive order because, in the first place, there is no unequiv- 
ocal relationship of assodation between any chain of ideas and 
any series of verbal expressions, in consequence of which the 
words might be discovered from ones knowing the ideas; and, 
in the second place, all of the ideas of the poem are themselves 
conditioned by the choice of words. Our memory must there- 
fore devote a certain amount of energy to the mechanical 
imprinting of the verbal material itself if verbal memoriza- 
tion and retention are to ensue. This mechanical element 
may recede far into the back-ground of consdousness, as it 
really does in the case of that learning-type which directs its 
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attention to the meaning and makes use of the non-signifi- 
cant elements of the word in a more secondary fashicm; 
nevertheless the mechanical element is invariably present. A 
more important condition which forces us to memorize in a 
mechanical fashion has been found in the fact that we aie 
obliged to make our reproduction in vocal form, and that we 
learn by means of a process of speaking. From this has been 
drawn the erroneous inference that the motor associations of 
the act of speaking constitute a group of mechanical associa- 
tions which are fimdamental and indispensable to the act of 
learning. But this can be true of only the motor type of 
learner. In the visual and auditory types, the visual and 
auditory elements of words may become so securely associated 
that vocal movements are automatically reinstated in the 
act of reproduction in virtue of the perfectly facile association- 
paths of the visual-verbal and auditory-verbal centres in the 
cortex. 

^ If then the factor of repetition and at the same time the 
mechanical association of concrete verbal images play a part 
in all verbal memorization, then learning by means of repe- 
tition must not be under-estimated or neglected ^y the teacho;) 
A lasting permanence and an accurate verbal reproduction of 
what has been learned is acquired ^ the childjbnly through 
the agency of genuine memorization. 

These statements must, however, not be misimderstood. 
They do not mean that a clear grasping of the meaning and a 
constant attention to the logical connection of what is learned 
are merely secondary matters; nor do they mean that the 
sensory and mechanical elements constitute the essence of 
learning. If this were true how would it be possible to explain 
the extraordinary superiority of significant learning over 
mechanical learning? On the contrary, the mechanical ac- 
quisition of sensory and motor elements in verbal leamiog, 
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and the manifold repetition of the material must be subordi- 
nated to the apprehension of meaning whenever possible. 
But on the one hand, mechanical learning must imdertake the 
task of seeming and making fast the material which is atten- 
tively grasped and imderstood, while, on the other hand, it 
alone can give fluency to the reproduction of the verbal 
material. 

Now, since it is so much easier to learn significant material 
than to learn incoherent items, the question arises: Does this 
fact not justify the systems of mnemo^cs which are in current 
use? These, as is well known, endeavor to facilitate the 
remembering of numbers, names, and other disconncetedi 
data by introjecting an artificial coherence. For instance, 
letters are substituted for the dates of accession of the German 
emperors. As a rule, only consonants are employed primarily 
but vowels are interpolated in order to build up significant 
WOTds from the consonants. A sentence is formed from several 
words of this sort; the sentence is relatively easy to remem- 
ber, nor is it difficult to re-construct the dates from the words 
in the sentence. By means of this and similar devices which 
always depend upon the introduction of artificial ideas of an 
intermediary and auxiliary sort, mnemonics teaches one to 
remembtf every conceivable sort of material, — ^numbers, 
names, foreign vocabularies, grammatical rules, and the like. 
The mnemonic principle in itself is not inconsistent with 
psychology. If one finds it easier to remember discrete and 
disconnected data by bringing them into artificial association 
with one another, no psychological blunder is made so long 
as the principle is not abused. But all of the directions which 
have been published for the construction of mnenumlc aids 
empliy a jumbled medley of the most heterogeneous aida to 
memory which cannot fail to confuse one by their unsystem- 
atic arrangement. At one time, they rely upon similarities 
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of sound; at another, upon logical relations, — ^which are 
usually falsely stated; at another, they have recourse to 
memory of locality; at another, they bring in a complicated 
substitution of other letters or niunbers, and the like. 

Apart from this, however, the whole nmemonic principle is 
as uneconomical as it possibly could be. It is at variance 
with the natural tendency of memory to retain only what is 
absolutely necessary;' and at the same time, it burdens the 

^learner with a cmnbrous mass of auxiliary ideas all of which 
must gradually be weededjQUtjigain if a fluent and rdiable 
reproduction of an experience is ever to take place. Those, 
therefore, who at first make enthusiastic use of mnemonic 
devices usually abandon the S3rstem ultimately because no one 
will permanently bear this burden of purely auxiliary ideas. 
This criticism may be expressed in quantitative terms. Any- 
one who masters a foreign language must learn a vocabulary 
of approximately four thousand words. If now he introduces 
three auxiliary ideas, on the average, between the word of 
his mother tongue and the word of the foreign language his 
memory must carry an extra burden of twelve thousand 
words. But there are other psychological principles, such as 
the effect of mediate and immediate associations, which 
reveal the disadvantages of systems of nmemonics. T^exon- 
tinuous use of mnemonics in teaching must be distinguished 
from an occasional employment of particular mnemonic de- 
vices by means of which one can sometimes make it easier 

"'for pupils to remember a date, the meaning of a word, or the 
like. There is, of course, no objection, psychological or prac- 
tical, which can be urged against such an occasional use of 
memorial aids. And if, as is supposed by certain psychol- 
ogists, it should turn out that there is a special mnemonic 
type of memory, we should, of course, place no obstacle in the 

' See pages 3i5£E. 
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path of pupils who endeavor to remember everything by means 
of secondary associations, because that may be their normal 
and typical mode of remembering. But to base the whole 
formal education of memory upon a mnemonic foundation 
would be deddedly objectionable for reasons already cited. 
The technique and economy of learning by logical apprehen- 
sion or learning by means of understandii^ or the rational 
combination of ideas has not yet been included in our discus- 
don. The psychological investigation of this sort of memory 
work, however, is still in such a backward conditjon that we 
must be content with the references which have already been 
made to it. ' 



6. Experimentai ImestigaiioH of the Effect of Learning. Stages 
of Learning; Retention and Forgetting. 

The effect of learning is usually conceived to conast in a 
"retention "of what has been learned; but since the existence 
of retenticm can be revealed only by an act of reproduction, 
we may estimate the effect of learning in terms of reproduc- 
tion. As a matter of fact, however, the first effect of learning 
clones to light in the act of teaming itself, in that previous 
repetitions affect subsequent repetitions in a definite fashion, 
and the process of imprinting passes through several clearly 
distinguishable stages. 

Before we consider these stages, it should be noted that in 
the investigation of memory we ordinarily employ the effects . 
of learning as a means of designating the attributes of mem- 
ory. We make a distinction between memories which acquire 
their material with ease or with difficulty^ and between mem- 
ories which reproduce their content with ease or with difficulty. 
We q>eak of a faithful memory, designating by this term the 
accuracy with which the oripnal impressions are retained and 
■See pages agoB. 
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reproduced; of an extensive memory » referring to the num- 
, ber and variety of items which are retained; of a tenacious 
memory, referring to the length of time during which impres- 
sions can still be reproduced with a certain degree of vivacity 
and completeness. 

Let us first of all consider the effect of learning in the act of 
learning itself. We know that learning passes through several 

. stages. The first stage may be called that of the adaptation 

' and orientation of the learner. The first few readings of a 
materialj—^r it may be the very first reading, — s^ve to 
adapt the learner to the activity of learning and to the material 
in hand ; by this means he becomes oriented to the mataial 
which is presented to him. When nonsense syllables are pre- 
sented, he usually discovers at this early stage which liiythm 
of learning is most suitable, and he becomes familiar with 
the auditory and visual impressions of the syllables. ' This is 
followed by a second stage, — that of passively recq)tive 

p ' learning. 1 The learner now imprints the essential material 

^ \ r puu hi s mind by reading, hearing or speaking, meanwhile 

assiuning an essentially receptive attitude. This is followed 

by a third stage where the material is tentatively recited, 

""' checked, and controlled by the learner. As a rule the observer 

reveals the advent of this stage by his external behavior; 

he looks away from the text and anticipates the forthcoming 

parts of the material. This stage is usually manifested, in the 

case of nonsense syllables, by an involimtary acceleration of 

the tempo of speech. The fourth stage is characterized by a 

^Cf. the introspections of observers in the papers of Ebert and 
Meumann, Pentschew and Radossawljewitsch; see also M. K. Smith, 
Rythmus und Arbeit, Philos. Studien, XVI., 1900., 6iflF. G. E. MUller, 
GedachinistatigkeU und Varstellungsverlaufj Leipzig, 191 1; and espe- 
cially Franz Nagel, Experimentelle Untersuchungen Uber Grundfragen 
der Ass9ziationslehre, Archivf, d, gesamte Psychclogie, XXIII., 1912, 
156-253. 
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final fixing and strengthening of the uncertain parts whose - 
difficulty the learner discovered in his tentative recitation, 
and by a genuine associating or synthetizing in consequence 
of which the learner now begins to feel that he is able to repro- 
duce the material from memory. ' The emotional state of the 
learner also experiences marked changes during these four 
stages of learning. The first stage is usually attended by 
impleasantness and tension or by alternating emotional states 
and, in proportion as the subsequent stages arouse a conscious- 
ness of progress and success, a pleasant mood ensues. 

The act of learning also has its definite effect in retention 
and forgetting. Before we can make this clear we must bear 
in mind that the purpose of learning is not always the same. 
In one case, we may endeavor to obtain a permanent imprint- 
ing, in another case, only a single reproduction. Now, it is 
most desirable that memory shoidd not retain everything 
which it receives; and it is no less desirable that everything 
which is to be remembered permanently and accurately 
should be memorized in the real sense of the term. Non- 
I^sychologists have frequently been heard to complain that 
memory oftentimes fails us, and that we frequently find our- 
selves unable to give an account of our everyday surroimdings 
when we endeavor to remember them. I have frequently 
convinced myself that this is true. I made systematic en- 
quiries of a number of students as to whether they could 
describe the wall-paper of the rooms in which they studied; 
whether they could describe the dishes which they used every 
day at table; how many steps they ascended daily in the 
university st^drways; whether they could name the buildings 

' Special experiments devoted to this topic indicate that this syn- 
thesis is not a purely associative act; but this is a psychological 
question whose discussion would cany us too far from oiir present 
subject. 
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which they passed every day; whether they could describe or 
sketch the most striking church spires of the city; whether 
they could sketch the outline of mountain-peaks which they 
have seen often and attentively; whether the four upon their 
watch dials is indicated by four I's or by a IV, and the like. 
To all questions of this sort one obtains exceedingly uncertain 
or even erroneous answers. Remembrances of everyday 
experiences are frequently so uncertain that the student 
becomes vexed and wishes to discontinue the experiment 
These and similar observations prove that memory faQs to 
retain many impressions that come to us coimtless times 
during our lives. Tney prove further that it is not the mere 
repetition of impressions as such wh?^b r^"^^'^itffi iTnpp".t' 
mg, and makes it possible for us to reproduce, especially to 
reproduce freely; on the contrary we find that, as a rule, we 
remember only what we have apprehended attentively and 
with the intention of remembering^ it. However m 
then the factor of repetition may be for retention, it seems to 
render a subsequent free reproduction possible only when it 
constituted an intentional acquisition by consciousness. We 
must not reproach memory because everything which it did 
not acquire by intentional and repeated acts has been allowed to 
lapse or is not freely reproducible. Consciousness would indeed 
have an exceedingly heavy burden to carry if the countless 
trivialities which we daily experience were all so deeply 
imprinted that they were "retained " and acquired a tendency 
to be reproduced. The limited compass of consciousness 
forbids our being occupied with many ideas at any one time. 
The struggle of ideas for possession of the narrow field of 
consciousness would be immeasureably increased if memory 
were not limited to the relatively narrow domain of those 
impressions which were intentionally noted. There is yet 
another characteristic of memory which sustains us in the 
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presence of this allied defect of practical life. This is the 
familiar phenomenon that it is easier to recognize than to 
rg)roduQS. Coimtless things are recognized when we perceive 
them again although we could not have called up a free 
memory-image of them in the meantime. For practical pur- 
poses it is sufficient that we should recognize the things which 
we know; it is by no means always essential that we should 
be able to reproduce a free idea of them. 

In the interests of psychology and of pedagogy, the accu- 
rate investigation of retention and forgetting has frequently 
been attempted. It is particularly important that we should 
know how rapidly impressions, which have once been received, 
disappear from consciousness again; in what manner forget- 
ting is dependent upon sort of impression, upon oiur apprehen- 
sion and imprinting of it, upon the individual characteristics 
of the learner, upon an occasional renewal or refreshing, etc. 
These latter determinations would furnish us with reliable 
data which, in tiun, would constitute a basis for the system- 
atic introduction of repetition into the coiurses of study in 
the school-room. 

When we approach this question experimentally we must 
bear in mind the di£ferent functions of retention which have 
been described in the foregoing discussions. Memory is char- 
acterized by two wholly different sorts of retention,— imme- 
diate and Jasdng retention. We may also designate them as 
ipnmjBoy Mf^T^9X^i ^uui s^ondary or mediate or genuine mem- 
ory.' It is instructive to compare the effects of retention and 
forgetting in each of these memory functions. Such a com- 
parison discloses the extraordinary superiority of permanent 
retention over immediate retention. Immediate retention dies 
downjbajcpn^dpu^ess very rapidly, aiid the more so, the more 
nearly the munber of impressions to be retained approximates 

' C/. i^. 4off . 
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(he Usslt QLQUi:4K2S^£r..QLllStel^ Foi* instance, if we read 
aloud to an observer as many letters as he is just able to rqmh i 
duce immediately thereafter, his power to r^roduce them 
will frequently be found to have disappeared entirely within 
a few seconds, provided no new imprinting of the material 
has taken place in the meantime. 

Immediate retention is easily improved by formal training. 
Unpractised adults are ordinarily incapable of immediately 
reproducing more than eight or ten letters at the most, but 
practised observers can reproduce twelve or fourteen. Signifi- 
cant texts are correctly reproduced, immediately after p^^ 
sentation, to a much larger extent. The effect of practice in 
immediate retention is not very great; but it must be noted 
that the addition of only a few items may make the task much i 
more difficult. The limit of achievement of immeSiate reten- 
tion may here be illustrated by citations from our numerical 
results; but of course it depends upon the observer's practice, 
upon the sort of material chosen, and upon other conditions 
as well. When letters or digits were employed, one of our 
observers succeeded in reproducing thirteen to fourteen cor- 
rectly; with nonsense syllables, eight to nine; words, twelve; 
stanzas of poetry, twenty-four words; prose selections, thirty- 
six words. The child's limit in this function of memory is 
considerably less than the average limit for adults. This is 
apparent from the experiments which dealt with the numeri- 
cal determinations of the compass of inmiediate attention. 

The limit of inmiediate retention in school-children has 
been determined by several investigators; and similar methods 
have been employed in all of these experiments.' Bolton 

' T. L. Bolton, The Growth of Memory in School-chfldren, Amer. 
Jour. FsychoL, IV., 1892, 362-380; B. Bourdon, Influence de I'age sur 
la memoire immediate, Revue philos., XXXVII., 1894, 148^167; A. | 
Binet et V. Henri, La memoire des mots, Annee psyckol.^ I., 1895, 
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and Jacobs employed auditory presentation; they read short 
lists of monosyllabic numbers which were written by the 
ehildren immediately after hearing each list. Binet and 
Henri read seven series, each containing seven disconnected 
words, and had the children write down what they remem- 
bered. They tested three hundred and eighty children, from 
eight to thirteen years of age. Then they read significant 
sentences, which likewise were written down immediately 
from memory by the children. The same general method was 
also employed by the later investigators. I have improved 
upon it in the following manner: In my systematic investiga- 
tion of the compass of immediate retention the children were 
first given three, then four, then five words, continuing up to 
eight; the words were read aloud to the children who were 
required to write all that they could remember inmtiediately 
afterwards. This modification adapts the experimental pro- 
cedm-e to the age of the child. Binet and Henri used a list of 
seven words for eight-year-old children. This number is too 



i-aj; La memoire des phrases, Ibid.y 24-59; J* Jacobs, Experiments 
on Prehension, Mind, O. S. XII., 1887, 75-79; £. Meumann, VorUsungen 
witr Einfuhrung in die experimentdU Padagogik, Leipzig, 1907. I. Schuy- 
ten's experiments are reported in the Bulletins de VAcademie Royale de 
Bdpqucy 1905, and in the Paedohgisch Jaarboek from 1900 on. See 
also M. Lobsien, Das GedSchtnis fUr bildlich dargestellte Dinge, usw. 
BeitrSge zur Psychologic der Aussage, II., 1905; Bernstein und Bog- 
danoff , Experimente (iber das Verhalten der MerkfShigkeit bei Schul- 
kindem. Ibid., II., 1905, ii5ff.; Ebert und Meumann, Grundfragen der 
Psychologic der Uebungsph'dnomene im Bereiche des Gedachtnisses, 
Leipzig, 1904; Decroly et Degand, Experiences de memoire visueile 
verbale, etc., AntAe Psychol., XIII., IQ07; W. H. Winch, Immediate 
Memory in School Children, British Jour, of Psychol. I., II., 1904-6; 
Louise Ellison, The Acquisition of Technical Skill, Pedagogical Semi- 
nary ^ XVI., 1909. See also the Reports of the Board of Education 
of the Chicago Public Schools, containing reports of experiments by 
Smedley, Cooley, Macmillan and others, Chicago, 1899^. 
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great; it readily confuses the child. Schuyten dictated lists 
each containing eight two-place numbers; and here again 
written records were made by the children. 

These experiments show, first of all, that immediate reten- 
tion throughout all of the classes of the public school is less 
efficient than in adults. Furthermore, immediate retention 
develops very slowly, and has not reached its maximum 
capacity at the age of thirteen or fourteen years, the age at 
which the child leaves the public school. The pupil of the 
high school is better off in this particular. The most important 
part of his mental training comes during those years when 
memory has approximately reached its greatest effidaicy. 
Comparative data for children and adults, which I have ob- 
tained from observers up to the age of forty-six years, show 
that up to the age of thirteen years the development of 
immediate retention is very slow; from thirteen to about 
sixteen there is a more rapid development. At the age of 
twenty-two to twenty-five the adult student reaches the limit 
of his capacity of immediate retention; from there onward 
the capacity remains stationary in most persons. Bourdon 
found a slight growth of immediate retention between the 
ages of fourteen and twenty years, when tested with mean- 
ingless or relatively discrete material. 

Bolton reports that the development of inmiediate reten- 
tion does not run parallel with the development of intelli- 
gence but with increase of age; that is, older children have, on 
the average, a better memory than yoimger children, and 
increase of age is the chief factor in the development of mem- 
ory. My investigations show that in the majority of cases 
intelligent children are also equipped with better memories; 
this does not, however, constitute a parallelism in the develop- 
mental progress of the two functions in question. The inves- 
tigations of the Societe de psychologic de Venjani in Paris also 
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show that intelligent children have on the average a more 
efficient immediate memory. ' 

The children investigated by Binet and Henri retained, on 
the average, 4.7 and the adults 5.7, of the seven words dic- 
tated to them. This result is clearly too low for adults. 
Children of eight to nine years retained an average of 4.6 
words; ten to eleven years, 4.9; eleven to twelve years, 4.8; 
twelve to thirteen years, 4.9. According to my experiments, 
the memory capacity of eight-year-old children is less than 
these data indicate; they retained an average of four words, 
while children of thirteen to fourteen years retained an aver- 
age of 5.6 words. A comparison of some of the extreme 
findings is more instructive. Among the seven-year-old chil- 
dren I found a great many who never succeeded in retaining 
more than three words and two nonsense syllables, while a 
great many of the fourteen-year-old children reproduced 
eight words correctly. The best observers among my prac- 
tised adults retained as many as twelve words, and in correlate 
experiments sometimes succeeded in retaining fourteen dis- 
crete letters. 

Decroly and D^gand extended the investigation of imme- 
diate reproduction to children, five to ten years old, in a 
kindergarten school in Brussels. The results of these experi- 
ments show that simpler impressions are by no means better 
retained but that facility and fidelity of immediate reproduc- 
tion increase in proportion as the material is more familiar 
to the child; they also show that in children, as in adults, 
sentences which express unitary concrete thoughts are more 
readily attended to and remembered than isolated words, 
and much more readily than syllables and letters. Small 
cards upon which letters, words or sentences were written in 
red ink were shown to the children who were allowed to look 
> See the bulletins of this Society, published by Alcan, Paris. 
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at them for thirty seconds. The sentences were remembered 
better than the words or the letters. In a second series of 
experiments nine letters were shown to normal and abnormal 
children who were then asked to select these letters from a 
group of twenty-six; similar experiments were made with 
geometrical figures and pictures. In these recognition-tests of 
immediate memory, pictiures were remembered better than 
letters or geometrical figures; and it was also foimd that words 
contained in sentences are remembered better than isolated 
words. 

In an investigation of the immediate retention of visual 
and auditory words, Winch undertook to solve the following 
problems: Can "pure memory," — or memory of data which 
are associated only in time and space, — ^be improved by 
practice? Does "pure" memory improve with increase of 
age and of mental proficiency? In a first series of experi- 
ments, twelve consonants written in three colimtms were 
presented for a period of thirty-five seconds to children from 
eight to fourteen and a half years of age. In one case, written 
reproductions were made immediately, in another case, after 
an interval of twenty-five seconds. Although the temporal 
interval was brief it is remarkable that Winch found no dif- 
ference between the results of inmiediate and delayed rqnt)- 
duction. Repeated tests showed that this fundamental func- 
tion of memory manifests a distinct and regular improvement 
as the result of practice. Winch also found that memory im- 
proves with increase of age and general proficiency, and that 
a definite relation obtains between memorial excellence and 
intellectual proficiency. In a second series of experiments, 
Winch tested the immediate auditory memory of thirty-six 
girls. These girls represented the average ages and the aver- 
age degrees of intelligence of the second to the seventh classes, 
inclusive. Twelve consonants were read aloud to these pupiK 
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with pauses after the fourth and the eighth consonants; each 
consonant was read twice, twenty-five seconds being devoted 
to the two readings. The consonants were then r^roduced 
in writing, and after one nunute and thirty-five seconds the 
next experiment b^an. Notwithstanding every precaution, 
the pufnla sometimes formed significant words from the con- 
sonants, for instance, 5tr from sr, and Ted from td, but only 
by ws. of the thirty-six pu^nls. AH ten of the tests were made 
on the same day of the week and at the same hour of the fore- 
noon. Winch reports that immediate retention shows a 
distinct and fairly imiform inq)rovement as the result of prac- 
tice; that school proficiency and efficiency of "pure" mem- 
ory usually go hand in hand; and that when the comparison 
is limited to children of the same age and school-class, the 
same correlation holds although it is less con^cuously present. 
The experiments of Smedley and Cooley dealt only with 
the immediate reproduction of numbers, but they attempted 
to analyse retention into its component processes and to trace 
the development of auditory, visual, vocal-motor and manual- 
motor memories of numbers, independently; the visual and 
auditory acuity of the pupib was also tested. Smedley pre- 
sented ten series of four to eight numbers to pupils between 
the ages of seven and ^teen years. Four modes of presen- 
tation were employed, — the numbers being seen; seen and 
heard; seen, heard and pronounced; seen, heard and written 
by the pupil. Two objections may be raised agiunst this 
procedure. The sort of memorial function employed by the 
pu{»l is not necessarily idratical with the sort of stimulus 
presented by the teacher; and the author himself states that 
some of the pu{uls found it impossible to repress their vocal 
inocxvations during the auditory tests. Moreover the idea- 
tional type plays such a prominent part in immediate reten- 
tion that no matter what may be the mode of presentation of 
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a verbal material which is reproducible in more than one 
modality, many individuals transform the presented material 
into their own typical modality; for instance, the auditory 
individual attempts to remember by means of auditory images 
when verbal material is presented to him visually. For this 
reason such experiments do not warrant any inference as to 
the development of the several memories unless each sense- 
memory is compelled to functicm independently, and unless 
the observers are classified into ideational types by means of 
a special investigation. The former condition can be only 
approximately fulfiUed and the latter can not be fulfilled in 
the class-experiment. As to the practical application of the 
results of these experiments it must also be borne in mind 
that the most favorable condition for retention is not provided 
when the mode of presentation is made as many-sided as 
possible (auditory-visual-vocal-motor), but only when the 
mode of apprehension is relatively circumscribed and when it 
conforms to the ideational type of the learner. This comes 
to light in the Chicago experiments where numbers which 
were seen and heard by the pupil were sometimes remembered 
better than numbers which were seen, heard and written. 
My own observations show that this phenomenon is due to 
the fact that, in the absence of special practice, it is more 
economical to employ our customary modes of learning; and 
that these modes are a product in part of congenital type and 
in part of habit. So soon as a memorial means which does not 
correspond to the congenital or the acqidred factor comes into 
play, a part of the energy which should be devoted to attentive 
apprehension is expended in the act of learning the imaccus- 
tomed material which does not conform to the learner's typical 
modality. And that is just what happens in the case of most 
pupils when they are asked to write their memorial material, 
because they are not accustomed to learn words by writing 
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them since the manual-motor type of memory is rarely 
found. 

It is not to be assumed then that the results of these 
experiments nullify the law which was empirically established 
by Muensterberg and Bigham, — ^namely, that we remember 
well in proportion as we have recourse to many associative 
aids, — ^because this law, of course, presupposes that the several 
associative aids are equally facile and familiar to us. On the 
contrary, we are impelled by general psychological consider- 
ations to assume that practice in the use of the several 
memorial aids must demonstrate that the law is valid 
throughout the whole range of memorial functioning. 

If we assume that those modes of presentation where Smed- 
ley employed no unaccustomed memorial means are to be 
r^arded as constituting normal cases of immediate retention, 
then it follows from his experiments that the average capacity 
of immediate retention increases by a considerable amoimt 
and in fairly constant progression up to the fourteenth year. 
In agreement with the findings of other investigators, its 
capacity almost doubles between the seventh and the four- 
teenth year, thence it improves more slowly but continues to 
improve up to the nineteenth year. Here again we see that 
develc^ment still continues after the last year in the public 
school, — ^a phenomenon which we see duplicated in all of the 
other higher mental fimctions. 

Lobsien has recently investigated the development of audi- 
tory memory by testing the immediate reproduction of ten 
meaningless combinations of syllables. His material, however, 
was much too difficult; and material should not be presented 
solely in groups of ten elements if acciu^te results are to be 
obtained. Moreover, his investigation dealt with an inter- 
mediate function between immediate retention and genuine 
learning because the series were each presented five times. 
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He tested 2,788 boys and girls between the ages of seven and 
fifteen. He found that the average number of syllables ^^ 
tained was 2.33, about a quarter of the maximum capadt}' 
that was possible. The capacity of inunediate retention of 
this meaningless verbal material increases progressively; but 
the unreliability of phonetically accurate reproduction also 
shows a considerable increase with increase of age. The 
improvement is not regular, but fluctuates periodically both 
as regards amoimt and fidelity of retention; and the perio- 
dicity differs in the two sexes. A striking lapse in efficiency 
is foimd at about the tenth year. 

ow it must be borne in mind that this capacity of immedi- 
ate retention, which proves to be so ill-developed, must be 
made use of at every moment by the child at school. When- 
ever the teacher asks him a question the child must "immr 
diately retain" a sentence. Here, then, we have a psycholog- 
ical basis for the familiar rule that questions must be put to 
children in brief form. In all auditory instruction and oral 
response, in dictation, in mental arithmetic, and j>articularly 
in drawing, immediate retention plays an important role. In 
the act of drawing, the child must glance at the original or 
the model, and when he glances back to his drawing-board 
^the immediate retention of what he has just seen comes into 
play. 

In psychological experiments we endeavor to determine 
not only the compass of immediate retention, but also to dis- 
cover what methods are employed by different individuals in 
their acts of immediate retention. Here again are revealed 
certain typical differences in procedure, which come to light 
not only in the behavior of attention but also in the means 
by which the primary impressions are remembered. The 
chief differences in types of immediate retention may be made 
clear by a description of two of my observers, whom I shall 
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and F. The diversity in the procedure of these two 
ers was revealed in the sort of errors which they made 
immediate reproduction of letters and numbers. F.'s 
were usually misplacements, — he transposed letters or 
from their original order; while 27. 's were usually 
ic errors, — ^he substituted letters of somewhat similar 
for the letters dictated to him. In visual presentation, 

aided by the letters being printed closely together, but 
iture had no significance for F. In a series of experi- 
where the tongue was held securely between the upper 
wer teeth F. made more errors than /?., — the former 
ronsdous of a strong impulse to withdraw the tongue 
?. was not aware of any such tendency. 
>e facts show us that D. remembers chiefly in terms of 
y images of words, F. by means of vocal movements, 
I or executed. That, however, does not, by any means, 
ute the essential difference between their modes of pro- 
; this consists rather in the different behavior of their 
on. D. himself gave the following description: "While 
>erimenter is dictating I do not direct my attention to 
lividual letters, nor do I fixate my internal regard at 
►n the series of words which I hear; but I torn my 
on aside in order to receive the whole uniformly into 
itral and unconcentrated field of consciousness. Imme- 

after the dictation is finished, I have a very faint 
-y image of the whole series. This soon dears up, and 
the whole series as rapidly as possible as though it were 
one piece. ' " F. describes the behavior of his attention 
g directly opposed to this: " I attend to each individual 

and during the later process of writing them down I 
3 the single items of the series one to another, assign- 
h to its place." 
ow we express these introspections in more general 
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terms, we find that the two observers have wholly different 
behaviors of attention. F/s attention functions in a discrete 
\ fashion; it turns to the particular letters, words, etc., in a 
series of successive acts, and the observer himself must com- 
bine these individual impressions into a series. The group or 
the whole is here built up from the individual items. On the 
other handy Z7.'s attention is directed toward the whole; his 
is a sort of total attention. Consequently what his memory 
retains is the series; and the single items are remembered 
solely by means of the series and as parts of it. For this 
reason Z7. turns aside his attention or the focus of his con- 
sciousness while he is listening to the dictation of the series 
in order that he may not heed the several elements discretely^ 
and in isolation from one another, but may rather obtain a 
general impression of them as a series. The full work of atten- 
tion does not begin xmtil, with the completion of the dictation, 
the whole is before him. Now it is especially important that 
a definite and intimate internal relation should be found 
between the means employed by the memories of these two 
individuals and the modes of behavior of thdr attention. Or 
shall we regard it as an accidental drcimtistance that F., who 
is more motor, should be the one who manifests the discrete 
tj^ of attention? It is probably his motor method of re- 
taining, that is, the necessity of accompanying every single 
letter with a special vocal innervation, which directs his 
attention to the items of the series; while, on the other hand, 
it is more advantageous for Z7., who belongs to the auditory 
type, first to permit the individual items of his series of audi- 
tory images to fuse into a whole in order that he may then be 
able to reproduce the latter. 

Now it may be shown that this difference in attitude and 
behavior of attention makes its appearance not only in learn- 
ing but also in other and wholly diverse sorts of mental activ- 
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ity. In the experimental analysis of the act of reading, for 
example, we find that a wholly analogous difference comes to 
light in the reading processes of different individuals; some 
readers sharply fixate the particular parts of the word, while 
others invariably direct their attention to as large a group of 
words as possible, — to a "reading-field." In reading, then, 
the attention of one individual proceeds in a fixating fashion, 
that of another proceeds in a fluctuating fashion. I have no 
hesitation in asserting that this variation is to be regarded as 
a fundamental difference in the attention of different indi- 
viduals, and that it is to be set on a par with those differences 
in concentration and distribution of attention which have 
been accepted by modem psychology. ' 

The foregoing results are, to some extent, supplemented by 
Binet and Henri's investigation of the retention of sentences 
by school-children. A comparison of these with our Zmich 
investigations of immediate retention in adults fmnishes the 
pedagogically important result that, in this regard also, the 
memory of the child of school-age is considerably less efficient 
than that of the adult. 

A simunary of the investigations of inmiediate retention 
yields the following conclusions which are of interest to 
pedagogy: /. The behavior of attention and the means 
employed in retention show typical variations from individual 
to individual, — hence the conditions which are most favorable 
to retention must also be subject to individual variation. 
The auditory type finds auditory presentation to be most 
advantageous; the visualizer finds visual presentation to be 
most favorable. For the auditory type, the directing of the 
attention to the whole body of material and a certain divert- 

' I have repeatedly observed this difference in children and adults; 
Mrs. Diirr has found it in children, and Albien in pupils from nine 
to eighteen years of age. 
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ing of attention is a profitable procedure; the motor leame 
finds it best to fix his attention sharply upon partialis 
details. 2. Errors made in immediate reproduction can t 
understood only in relation to type of ideation and of attei 
tion. (3. The memory of the child is much less efficient i 
immediate retention than that of the adulO 4. Individua 
differences in aptitude for immediate retention are very grea 
both in children and in adults. Bright children retain twio 
as much as dull children of the same age. 

All of these relations which we have determined for imme 
diate reproduction have also been established for pennaoeDi 
retention. It is foimd, however, that so soon as we ccnne t( 
deal with permanent retention we are confronted by wholl) 
new problems, such as: What influence does re>leaniiD( 
exert upon the process of forgetting? And this is an important 
question for pedagogy. 

Ebbinghaus again is the experimenter to whom we owe the 
first accurate investigation of permanent retention and le- 
learning. He memorized many series of nonsense syllables,— 
each series containing thirteen syllables, and as a rule dgbt 
of these series were learned in succession. Each series was 
learned imtil he could just recite it from memory without 
error. After definite intervals of time, — twenty minutes, one 
hour, nine hours, one day, two days, six days, and thirty-ooe 
days, — each series was re-learned. The results of such a 
procedure must show the progressive course of the process of 
forgetting, first during succeeding hours of the day upon 
which the syllables were learned, and then through the ensuing 
days and weeks. It is unfortunate that Ebbinghaus usually 
recorded simply the time expended or the time saved in re 
learning after the lapse of the interval, and employed these 
determinations as the measure of the amount of forgetting 
which had taken place up to tliat point. It would have been 
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ore correct to determine not only the time but also the 
unber of repetitions, and, so far as possible, the accuracy of 
production. The chief results of these experiments were as 
llows: fnrgPtriny pr^v^f rapiHIy at firsit, ^fiMi gra/liially 
ore and mor ^ ^owly. Even vdthin an hour after the cessa- 
)n of the learning "more than a half of the work done at the 
rginning must be done over again," before the series can 
;ain be reproduced correctly. At the end of about nine 
lurs the loss amounted to approximately two-thirds of the 
3rk done at the outseL From this point onward, forgetting 
oceeds more slowly. After twenty-four hours about one- 
ird of what was learned is still present in memory; after 
[ days, one quarter; and after one month, fully one-fifth 

still present. This gradually retarding progress indicates 
at complete forgetting would, theoretically, not ensue imtil 
ter an infinity of time had elapsed. From this behavior of 
emory Ebbinghaus derives the following general principle; 
jrgetting progresses not in direct proportion to the time 
ipsed but in proportion to the logarithm of the time. 
Ebbinghaus's determination of the curve of forgetting has 
)t been confirmed in the numerous investigations which 
Lve been carried on in my laboratory. A considerable devi- 
ion from the finding of Ebbinghaus was invariably found in 
e experiments of M. K. Smith, Magneff, Fentschew, and, 

particular of Radossawljewitsch, who repeated the experi- 
ents of Ebbinghaus with twenty-seven observers. In the 
St place, it is certain that the results of Ebbinghaus show 
rgetting to proceed much too rapidly at the outset. When 
e act of learning has been continued to the point where one 
ids it possible to recite the material once or twice from 
smory, the amount of forgetting which occurs for a time 
ereafter is almost directly proportional to the length of the 
ipsed interval. Not until some little time afterwards does 
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a more rapid progress of forgetting appear; and this again is 
always followed by a rate of progress which gradually becomes 
slower and slower. Another striking divergence comes to 
Ught in connection with Ebbinghaus's finding that more has 
been forgotten after an interval of twenty-four hours than 
after eight hours, for instance, when the syllables were learned 
in the morning and the re-learning took place in the afternoon 
of the same day, eight hours later. We foimd that all 
observers remember more after twenty-four hoius than they 
do after eight hours. It is probable that two factors contrib- 
ute to bring about this state of affairs: A general mental 
fatigue makes its appearance during the day, rendering reten- 
tion more difficult; and associations continue to gain in 
strength throughout the first twenty-four hours. This is the 
phenomenon of latent after-practice which may be shown by 
other means to exist. The progressive advance of forgetting 
as foimd by Radossawljewitsch is compared with that found 
by Ebbinghaus in the table ' on opposite page. 

The results reported by Ebbinghaus seem improbable in 
the light of every-day experience. What an imreliable instru- 
ment memory would be if it forgot as rapidly as Ebbinghaus^ 
believes! If to-day we are to succeed in reciting a body 
material which we learned yesterday, we must do over 
more than half of the work which we devoted to its initial^ 
memorization! 

It seems desirable to bring forward additional evidence 
bearing upon this first point concerning retention and for- 
getting. We can obtain a direct measurement of the process 
of forgetting by determining the effect of re-learning upon 
retention and forgetting. And this determination may be 
made by discovering how the niunber of repetitions required 
for re-learning any material are distributed over successive 

' Radossawljewitsch, Op, cU., p. 83. 
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Radossawl' 
StwUsch 
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<]fRadot- 
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I 


24 




5 minutes 


2.S 






2 


24 


12 


20 " (Ebbing- 
haus, 19) 


II.4 


41.8 


-304 


5 


24 


l6 


60 " (Ebbing- 
haus, 63) 


29.3 


SS.8 


-26.5 


1 


24 


12 


480 " (Ebbing, 
haus, 525) 


52.6 


64.2 


-1 1.6 


5 


47 


26 


I day 


32.2 


66.3 


-341 


S 


36 


26 


2 days 


391 


72.2 


-33-1 


J 


30 


26 


6 " 


50.7 


74.6 


-13-9 


i 


13 




14 " 


S9-0 






) 


8 




21 " 


62.0 






> 


i8 


45 


30 " 


79.8 


78.9 


•9 


[ 


12 




120 " 


97.2 






tal240 


163 











fSj — the material being learned or re-learned in each case 
til we know it by heart. This method was first employed 
EbbinghauSy who foimd that the number of repetitions 
[uired for learning the same material on consecutive days 
ureases in logarithmic progression. Thus, for instance, if 
5 repetitions are necessary for the memorization of 24, 
isense syllables on the first day, the nimibers of repetitions ^ 
uired on the following days are 10, 5, 3, and i. The"* 
stence of such a state of affairs, however, seems to be 
y problematic because the first re-learning, on the second 
r, is much more effective than Ebbinghaus reports it to 
Our own determinations for consecutive days were (for 
syllabks) 21.6, 4, i and .7. From this it follows that the 
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first repetition isth e prime fa ct^in retention, ^ and tiut 
s^SjBquent repedtions serve only to intensify its effect 
Pedagogical rules for the techmque of.lealrtuhg may be it 
rived from all of these facts; but particular heed should be i 
paid to the stages of learning. The pupil who is made familiar 
with these stages will be more likely to guard against immatuie i 
and imperfect learning, and hence will be spared a great deal 
of relatively useless work. In the class-room, material should ^ 
always be thoroughly re-learned as soon as possible after its ' 
initial acquisition because this procedure will be found to aid 1 
retention in a most effective manner. : . i 

Ebbinghaus reports other findings which are of value to ; 
pedagogy. At each sitting he memorized six stanzas d 
Byron's Don Juan, and a series containing twelve, twenty-f«ff 
or thirty-six nonsense syllables; and on the following day, at 
the same hour, he re-learned the same materials. In these 
experiments the difference between the nimiber of repeddons 
required for learning and for re-learning, that is, the "saving" 
in repetitions, was taken as a measure of the amount retained. 
The results were as follows: /. As to the influence of lengtb 
of series, it was found that thgjongerseries were more indel* 
ibly imprinted, — that is, they were retained better; indeed, \ 
the groups of thirty-six syllables were imprinted almost twiot ^■ 
as thoroughly as tiie groups of twelve syllables. SignificaDtr 
material was remembered very much-better thanjneaninglegy 
material. The stanzas of poetry were re-lejymed on the secood • 
day with less than half as many repetitions as the shortest • 
series of nonsense syllables required; and notwithstandiit ^ 
this, the memorial stability of the former w^ so great that . 
no more repetitions were required for their refreshing on tk 
next day tiian for the series of twenty-four syllables, Un 
about one-half of the original niunber of repetitious, b. As j 
to the influence of re-learning, the results revealed theronail' j 
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fact that the number of repetitions which the longest 
s of syllables required on le-leaming decreased more 
lly than the corresponding number of repetitions for the 
test series; so that ultimately, upon a certain day, the 
St and the shortest series were re-Ieained with the same 
her of repetitions. 

>binghaus employed but a ^ngle method of learning; and 
/holly failed to determine which procedure in learning 
i the most accurate and permanent retention. We have 
dy mentioned the influence of procedure upon retentioa 

forgetting. We need only repeat^ that material which 
bee&'Ieamed in parts is more readily forgotten, and 
: has been learned as a ^gle whole is remembered much 
^r. If, for example, an observer remembers thirty per 
. of a poem which he learned three months ago by the 
^-procedure, he would be found to have forgotten almost 
rhole of it during the same interval if he had learned it 
be part-procediu'e. Indeed, it sometimes happened, it is 
, that stanzas which had been learned by the whole-pro- 
re required more repetitions on re-learning than stanzas 
led by the part-procedure; but, even in those cases, the . 
«r stanzas were remembered essentially better than the 
T. Hence the whole-method again proves to be more 
mtageous in so far as retention for longer periods of 

is concerned. 

7. The EdacaHon of Memory in the Schools ^' 

le foregoing descriptions have disclosed a picture of mem- 
function which is wholly different from that which psy- 
3gy was accustomed to sketch in its non-experimental 
.. According to the older psychology, all remembering 
reproducing depend simply upon laws of association; and 
(ear distinction was made between laws of association and 
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laws of reproduction. Instead of these law$ of association 
'we now have an analysis of the parliciUar and tlie general , 
conditions of memorization and reproduction in their extra- 
1 ordinary fullness and complexity. We have obtained an 
insight into the fundamental differences of learning-types, and 
into certain of the more essential of the general conditions of i 
learning. The question will now arise: To what degree, and \ 
in what manner are the learning types capable of being sj-s- 
tematically turned to account in learning, of being improved 
and developed, or of being levelled down and made identical 
with one another? We must also inquire to what extent and 
tby what means memory, in general, is capable of being 
Itrained and improved. And finally it may be mentioned once 
more tliat the profound importance of formal memory train- 
ing has been established in every memorial investigation where 
the training of memory as such was attempted. May it not 
be demanded, then, that the schools shall incorporate the 
formal training of memory into their curriculum? 

A first demand which our psychological investigations lead 
us to make upon the schools is of a general sort: Memo jie: 

tion ^^'^^^l,;^2li^^^-^^^^^^'' ^^^^rH**"^^! SU^rP^? as i t has befii | 
in the past ; nor should it be given over to the blundering efforts ^ 
and the unsystematic groping of the child. It should not ^ 
entail the waste of time and of energy which necessarily 
results from a desultory and fortuitous procedure. Thetea dtff * 
ji^ust raise it to a higher^lane; and this* he can do by directing 
liis pupilsTn tHe uTproc^ of learning and T)v adapting thgr ' 
riclivity to conform with the results obtained from investi- \ 
gations of the conditions of economical learning. « 

How can this be brought about? It may be accomplished 
in the following ways.\ i fchildren should be inst ructcd by t he 
teacher in the proper u$ of their^^mCMa^ 
modes of reproducing, tlicjii^uction of x^omse^bging made 
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more and more complete and thorough as the children become 



older. They shcuTd .bel'syslematically trained by practical 
memory exercises. The material employed in this training _■ ' ^ 
should be related as closely as possible with the material '. .' 
ordinarily learned in the school-room; its quality and its \ ' 
quantity should be graded to adapt it to the age and the ■ 
capacity of the pupils. The formal purpose, — the training and \ 
development of memory itself, — and the material purpose, — 
the mental acqui^tion of the subject-matter, — should receive ' 
equal emphasis throughout. / 

As regards the theoretical instruction of the child in the ''^' 
use of his memory, this may include the following points: 
I, P upils may have their attention called t o ■the_various'^j 
means of mgnoiia ng through whose use the highest efSdeacv j 
of meoior^is attained ; and ag^n the instruction may include 1 
either the particular^ieans of memorizing, which are peculiar > 
to particular persons, or the geFeTal'means which are common | 
to all individuaIs.Njhis demand, of course, presupposes that~* 
the teacher hi mselfnas a magjery ojl he methods by means.p f 
which^^e memory-type^of^ the child may be determiaej j. A 
few minutes at the beginning of the first school-period should 
suffice for an examination of the memory types of certain 
children in the class; the tests could be made in the presence 
of other children, who would thus come to an understanding 
of the experiments which are to be made upon them later. 
In this maimer a large class can be investigated within a few 
week^ Wbere it is not feasible to make individual tests, the 
whole dasa may be investigated at once by means of one of 
the mass-methods, although mass-methods are always less 
reliable than individual tests. (Tor instance^^e pupils may . 
be asked to record a ll of the visual,auditoryj_andni9tQ£.idea»^ 

"ttlrich occur to Uiein in a^i\'en period of time, s aj^ fi^-e minutcs ; 

' mr tb£^^he£may de^nnine.shich child ren rero CTiBg£gata . 
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best from, auditory presentation, a nd which fi nd visual pres- 
entation the most favorable ;\QjLth§.i>upils may^ be a sked to 
report the first idea which_ occurs to them wh^ a word is 
pronounced in their presence. In the latter case, one may 
gradually confine their choice of reproduced words within 
narrower^ and narrower limits; by^ftis_meanSj_aiidTby an 
appropriate selectjon^sf^ulus^words^ the^ihild^sdom^ating 
imagery may readily be determined. The time required for 
csfc thcfcamin'g of a given material may be measured, and notice- 
able fluctuations- of attention may be recorded. It is a simpk 
matter to determine the compass of immediate retention for 
all^the members of the class. 

When we have determined the ideational type to which a 
child belongs, and have also determined his type of attention^ 
then desirable to bring the essential f eatiu*es of his method 
of learning to the notice of the child himself, and to show 
him the advantages and the disadvantages of his procedure. 
My own observations show that these determinations and 
emo^trations are interesting both to the teacher and to the 
pupi^Through acquiring an insight into the mechanism of 
memory, children are led to take pleasure in the formal act ^ 
of learning; while the teacher is enabled to ascertain thci 
causes of success and failure in the memory work of his pupils, 
to acquire skill in diagnosing memorial weakness and memorial 
strength in particular pupils, and to develop an ability to 
direct his pupils to a proper and effective emplo}anent of 
means which may be made to contribute to memory^ He 
sees that the attention of one pupil adapts itself with difficulty 
to the material and to the act of learning, while that of another 
acTapts itself readily and securely A !t hat one child is inclin ed 
\ ,. to rememberchiefly in terms of sensory el ementgjrhile 
otlier tends tojemploy non-sensor y eleme nts; and that the 
former child's proceduxe cgnsiatajEfijefly in calling up material 
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concretely before his.raiDd^while the latter relies upon his ' 
power to apprehend tji^Jngif-jil foheTfi""* "^ ^*"' Tn"^**"^' 
He~ie^, too, that the attentioa.oLoDc.i&.attracted hy the 
whol e,— th e parts being remembered by means of the whole . — 

^while that of another i s directed to particula r details; that 
1 ItftEelatto ra<tf!| thp art nf Iparninfr ri^fl pists in ap prehending 

^the det^ls a s isolated items and then combining; them into a 
wEole; that the atteuti»a of ^ne is characterized by its inten- 
^ty of concentration and by the fact that it progresses by 
means of a series of acts of fixating, while that of another is 
diffuse and fluctuating, aiid vacillates between forward and 
backward movements during the process of establishing its 
associations; that in one pupil the emphasis in the mechan- 
ical aspect of learning is upon the auditory word elements, in 
anothra* pupil upon the visual or the motor, or any combina- 
ticHi of the tluee; that certain pupils make extensive use of 
secondary clues such as memorial localizations. Speaking 
generally, the teadier who proceeds in this investigative fash- 
ion ascertains thajflbfiJE&ole^cUidt^'^^itkarmng is constituted 



dit ferently accordmg to the fundamentalcigjacterisri gof the 
individmJ's ig cnpryT-ftad,-lhat_ey gry ind i vi d"gj_7""s';,,fi!^ 
Itt m how b gt_to makejise o_f_hi s oyp peculiar means to 

Here is a problem in memory training regarding whose < 
solution psychologists are far from being in agreement. In 
consequence of general psycholo^cal a>n^derations and of i 
the rraulta of certun eiperimentsj fpsyc hologists ha ve held \ 
that pupils should be instructed to employ*^ Uany memorial J 
factors as possible, or, in other words, to learn by means of I 
all of the senses and by meaiMtf the content or meaning of f 
the material as well. Other avuiors are of the opinion that 1 ' 
it b better for each individual to work with the factors which j 
conform with bis own endowment or type, — the auditory 7 
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learner with auditory images, etc.! An investigation by 
Bip|ia,p^ » yynifi to support the former vi gv. Bigham deter- 
mined whetherajroBserveFmakes moreOTrors in the imme- 
diate reproduction of numbers and colors when he retains the 
impressions by auditory imagery alone, by visual imag^' 
alone, or by both of these means in combination. Numbers 
and colors were learned by simply seeing them in one case, by 
simply hearing their names in another case, and in a third 
case by the two modes of presentation together. His results 
show that^ visual m emory acting alone retain s bett er fh^ n 
auditory memory alone; ftndJbai-JKhen^thc-laYg^inemories 
co-iperate, the nmnber of err ors is considerably less than 



wh^ either memory operates alone. Thus when the names of 
terTcolors were presented, an average of 7.6 were remembered: 
when the colors themselves were seen 8.2 were remembered; 
when they were seen and their names were heard at the same 
time 9.5 were remembered. This result also seems to be 
supported by theoretical considerations. Indeed, one may 
say that the more associative coimections^a content of con- 
sciousness enters into, the more aids are present for its reten- 
tion and reproduction. 

But Bigha jfi^s experiment is too crude to furnish any proof; 
'and against the general consideration it may be urged that 
i the number of asso ciative coimections is bv noaq^nstljgMJg 
l^eterminant of retention. , R^tenttdra^is^JiathCT matt^^ 
Istabili ty and stren gth of assedative bends. In inv^5gatl^ 
lofTminediate an3"jperiii^Sr retention"^ I have f ound th a t 
unpractised jjhafirxSEsretain better wh m th^ #*nnj!gi ^jgp|y 
the s ort or so rts of imagery whicli^rrg pon d to '* ' "" 



> — - 



when they jll^ asked to make useof^ILpo^ 



tional t; 
siBTesoi 



sible sorts of imager y. For exdmple, in the case of the unprac- 
tised auditory individual tlie request that he shall attend also 
' J. Bigham, Memory, Psychol. Rev.^ I., 1894, 453-461. 
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to the visual images of the letters, numbers, syllables and 
words may produce such a decrease of memorial efficiency 
that he retains very much fewer data than when he direct^ 
his attention only to the auditory imagery with which he is 
conversant. The explanation of this is to be found in the 
fact that the unusual direction of his attention to the visual 
images weakens the association of the auditory images with-i / 
out furnishing any compensatory strengthening of association ^ 

by means of visual iTnafrp^.,l|'J^^ jg \^ arrnrH Vf\ih nitr ^Trpiri- 

ence jhat a Iwynnpf apTngtin^p^ ]yqiiir« 3, rlftjculniis'j great 
n umber oLrepe titJonq . (sixty, seventy or more) for the leara- 
in g of a serifia-efhrelyemraningless syllables, w^e_ oa the 
following day he may succeed i n learnin g an equallY .jQ ng lis t 
of^ew syllablrawith o^^^alT^r^Me-^irdLas jaan^repeti- 
tJonfk In "such cases, it is always possible to show Uiat the- 
fa ettiiiner """St fi*^*" f]i'""' >ver his learni ng type, and that in^ 
his first few sittings he vacillates between mfterent modes of" 
learning. None but practised observers can learn to make"!., 
use of means of memorizing with which they are not naturally j^ 
conversanL 

(From this it seems to follow that memory exercises for 
children must at first be adapted to their peculiar mental '' 
^pes,y4nd that children should first acquire an ability to ^ 
make ezdu^ve use of their ctamate memorial endowment.} 
Not until they have attained an Increased degree of memorial. 
efficiency will it be possible for them to make a transition to 
the gradual process of rouncting out their one-sided memorial 
endowment. ^_^^ 

t^ f^ tecond im^r tant point in instructing children in their ^- 
{wocess of learning w ould co^jp t, 'i t-tr^r^ing th<Tn that in 
l^ypinf^ <iigpifiran^ material an understanding of the subject - 
mattN must be made to co-operate with the ini^sBe nsable 
mirh ^T'^ a spect of a il mem orization, find also in directing i 
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them. fls..tQjjpw_this co-opera^ A 

"Tn^Tip^ptg^ynHpf^nHing nf t]]ft content ^ould constitute the 
starting-po int of all ^fflrnii^g^ « because othermselt is impos- 
sible to avoid the danger that a tedious mechanical memoriza- 
tion of an uncomprehended text may be substituted for a 
rational acquisition of it, and, — ^what is psychologically more 
important, — ^in that case the valuable memorial aids which 
inhere in the imderstanding of the content are not employ^ 
to the best advantage in the act of learning. In addition to 
'1 \ this, however, th e attention of the child m asL be especiall y 
l directed to the s ensory vehicle \}y "^mp s of which the subjec t- 
\ matte r is conveyed to his consciousness. As early as possible 
the child ^ould be gi vaLiPStQ iction in rhythm and -xfagpe, 
corrgct4)^onQUBaatis2Il> t he length of words and sentenq es, 

and wfiQ.t^vi>r oth^ f ^Atjirgg rnrrf^spon^l to h^ idftati^"fil tY Be. 

In so doing we may show, at least to the more intelligent 
child, that the choice of words is not an arbitrary or accidental 
matter in so far as their piu*ely sensory character is concerned. 
This marks the first step toward guiding the mechanical fac- 
tor of memorizing in the proper direction, frhe second stq> 
in the same direction consists in showing him the necessity (A 
vigorous repetition with constant concentration of attention 
upon the subject-matter and upon the mechanical and sensory 
elemgats.1 

^''^eanwmle it is exceedingly important that the child shoukl 
receive ahjnt as to the difference between aimless^ ineffective 
repetitionand that sort of repetition in which attenti<m bjkI 
memory receive the full benefit of every single reading. This 
b e done by showing him the differe pft^ httwicp the 
vartoiSmetho ^ of learnin g, ^iiave discovered that the wlK>k- 
procedure is Jtdvantageous not only in the laboratory, for 
teachers of my acquaintance hS^e also submitted it to a 

' See pages sgyff. 
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Lhorough test in their schocds. Liet the children see how whollyA 
lifferent is their concentration af attention when they learn / . 
jy means of the whole-method or by one of the mediating / 
nethods, and when, in employing the part-method as they | 
irdinarily do, they waste an extravagant number of repetl- J 
ioDs on the first few lines of a stanza of poetry and neglect I 
iie other lines. My own experience shows me the necessity^ 
>f udng the child himself as an illustration in demonstratiag 
low the various methads differ in thdr efTects upon retention 
ind reproduction; it encourages the child to adopt a partic- 
ilar method in his learning, and it also contributes to his 
enjoyment of the act of learning. It is scarcely necessary to 
Ad that all of these instructions may be given without ." 
lurdening the child with psych*l«|ical tennin«l«(y. 

The fundamental characteristics of his attention may also 
« painted out to the child. If he is led to see that his atten- '^ 
ion b slow to adapt itself to its task, this may spur him on to 
•vercome his defect. And the practical prec^ts which follow 
Fom Kraemer's investigation may also be included here, espe- 
ially those which concern the adjustment and direction of at- 
ention upon the results to be attained in the act of learning. ' ^ . 

Practical exercises in appropriate memorial work may eo y\ 
Land in hand with theoretical instruction, f Let the child first 
e taught tiiat all memory work ^ould b^n with a correct .^ 
pprehension of the content which is to be remembered, and 
hat the accuracy and care of this initial apprehension, the 
ensory perception and the motor reproduction of the verbal 
laterial as well as the concrete-logical understanding of the 
laterial to be remembered are fundamental conditions of 
lemorial acquisition. _^_ La 

The precautions which areto be observed in order to secure ^ 

ocsnpliance with this rule are different in the teechanical'^ 
' S«e pages 393ff. 
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learning of unrelated data and in significant learning. Ai 
mechanical learning, — for instance, in learning word^f i 
foreign language, — the auditory, motor, and visual elements 
of the words must be apprehended as accurately as possihk 
in purely sensory fashion before the learning begins; jand 
during the first few readings the rapidity of speaking md of 
learning is slackened to such a degree that an accurate senson' 
apprehension may become pK)ssible. ftn the learning of sig- 
nificant material, the complete penetration or *' soaking in" 
of the content, in its concrete and logical relations, constitutes 
the analogous pre-condition of memorial work. The accuracy, 
rapidity and range of the apprehending attention can be im- 
proved by practice; and this improvement contributes indi- 
rectly to the work of imprinting upon memory^) To what 
degree one's rapidity in apprehending visual words can be 
improved by practice may be seen from experiments in tachis- 
toscopic reading. The tachistoscope is essentially a falfing 
screen which may be made to drop with variable rapidity, and 
to expose a word for an instant at some point in its course. 
By means of this instrument, one may determine the shortest 
exposure-time during which words may still be read. If a 
great many persons are trained in the rapid apprehension of 
words, it may sometimes be determined that their i^ading- 
time is generally reduced by seven-fold to dght-fold, so that 
most observers ultimately read a word with an exposur^ 
time of three to four one-thousandths of a second. The 
rapidity of apprehension of content can likewise be increased 
by practice. But the more rapidly and accurately the visual- 
auditory impressions and the content or meaning of the 
material are grasped, the more rapidly does the single reading 
become effective for memory; while the individual who app^^ 
hends inaAuralely and slowly devotes more readings to the 
mere process of completing his apprehension. 
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Still more important is it to give practical instruction in -^ 
the concentration of attention for the act of learning itself. 
SV certain education of attention for the act of learning If '1^ 
^necessary (if memorization is to attain its highest e&deat^Jf , 
Investigation shows that this end can be accomplished by 
r^ulating tl\e rapidity of reading and in general by following . 
the precept r.^ Leam slowly and accurately at first, then grad - \\ 
''u ally incr ease the rapidity o f reading and learnin g. Psycho- [' 
logical investigations haveTumished us with valuable obser- ' ' 
vations regarding the best means of attaining a uniform and 
intensive degree of concentration of attention. We frequently 
make perc^tion and reading more difficult by artificial means 
in order to obtain a higher degree of concentration. Thus, 
when nonsense-syllables are being read from a revolving 
dnuu, * the rotation is sometimes increased to a very rapid 
rate, and the observer is obliged to read with a maximum 
concentration of attention or the syllables will disappear from 
view before he has ^^rehended them. The attention of the 
child may be trained in similar fashion, by obliging him to 
read through a slit which moves at a definite rate of speed 
across the list of words or other non-coherent memory mate- 
rial. We find, too, that when distractions of attention, such 
a8Qoises,.are:introduced into the experiment, these oftentimes 
^ve rise to np distracting effect but to an increase in the 
efficiency oi attention and memory. In these cases the dis- 
traction^ u more than compensated by an increased concen- 
UjlL^n of attention. The presence of his class-mates in tBej 
faiooi-room constitutes a natural "distraction" which in- i 
creases the efficiency of the child's attention; class-learning I 
may, then, be one of the most effective means of attaining a j j 
bi^ier degree of attentive concentration upon the part of the 
ptqnl. Investigations have recently been undertaken which 
' Cf. p. 164- 
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aimed to compare the class-work with the isolated, individual 

work of the child; and in almost every instance, the dass- 

"f work was fomid to be superioK These investigations also 

show that the energy expended^ protecting attention from 

distracting stimuli is greater in class-work than in solo work.' 

^The sort of directions which the teacher gives to pupils exerts 

an influence upon the intensity of attention. The same task 

is attacked by the pupil in wholly different fashion according 

. as the teacher instructs him to do it slowly and well, to do it 

rapidly and well, or to do it as rapidly as he canJ We have 

already discussed the form in which instructions for memor>' 

work must be expressed. From the nature of these practical 

instructions for memorial exercises it also follows that the 

exercises must be done under the control of the teacher, and 

for the same reason they must be done as class-work. A 

comparative study of work which is done individually and as 

class- work shows in general that the more the pupil studies in 

class, the more efficient does he become in concentrating iq[)on 

his learning; and, on the other hand, if home-work is done 

under distracting influences it frequently has a deleterious 

effect upon the concentration of pupils who are prone to cfis- 

traction. 

As to the arranging of memory exercises, the results of 

j school experiments show that the first hour of the day should 

) be chosen for those exercises in which the formal purpose of 

memory development is most emphasized, because in the 

j first place, school-children possess the greatest amount of 

psycho-physical energy during the first and second hows, 

and they are then still free from the influence of fatigue; 

and in the second place, their memorial efficiency fluctuates 

between wide limits at different hours of the day. 

* C/. the references to A. Mayer, F. Schmidt, and K. Roller, in the 

Bibliography. 
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Immediate retention, no less than permanent retention, 
should receive systematic training in school. If the adult can - 
almost double his immediate retention by practice, we may 
expect an even greater improvement of this capacity in the 
child. Dictation and every other form of school activity / ^ . 
which appeals to immediate retention may be used as a means/ ; / 
for the systematic training of this function. For example,' ' 
lists of words may be read aloud by the teacher up to tbe.Umit 
of immediate retention, iiefore the real memorization of the 
list begins. ^^ 

8. 7% Actual Memorial Efficiency of School Children Com- , 
pared with Ike Results of Experimental Investigations y 

We have offered certain suggestions for the systematic/^ 
development of memory in the school-room. If now we con- 
sider the memorial efficiency of the child as it actually exists, 
we find that the investigations of school-children of different 
ages reveal an unsatisfactory 9tftt»«f afiaixs. It has. already 
-Imhui uU!inlo&£d that Miss Steffens, working at the instigation 
of G. E. MUlIer, was the first to make a detailed investigation 
of the natural methods of learning employed by school- 
children. She found that children learn in a much more uneco- >__ . 
nomical way than adults, and particularly that they learn 
with an exceedingly injudicious distribution of repetitions. • 
Her ezpoiments also showed that the amount remembered 
and the compass of immediate retention, as well as the fidelity 
and accuracy of re m embrance are much greater in adults than ^.- ■ 
in flchool-cbildien of any age, even when purely mechanical 
learning is concerned.. In Pentschew's investigation in the 
Zurich laboratory it was found tha^ school-children at the age 
of nine years never succeeded in remembering more than four- 
teen nonsense-syllables \vhich had been learned in a purely 
mechanical fashion and/ as a whole series; it was observed, 
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too, that they soon become very much fatigued. 4dults, 

however, learned lists which were at least twice as long, witli- 
out fatigue, although the material did not conform to their 
usual mode of memorizing; and practised adults were aUe 1 
to memorize twenty-four, thirty-six or even more sylkibles at 
a single sitting, j In class-experiments conducted by A. Mayer 
in Wiirzburg, certain pupils required from eighty to one hun- 
dred repetitions for the memorization of ten syllables; two 
of my most highly practised observers learned this number of 
syllables with an average of three to four repetitions. 

A somewhat similar state of affairs is found in immediate 

retention. As already described,' my own experiments in 

, immediate reproduction showed tha/children of tai to twelve 

years retain an average of about four letters, and that children 

of thirteen to fourteen years retain an average of five to six 

letters and not quite so many syllables, while our practised 

adults retain as many as thirteen to fourteen letters and 

. approximately the same number of words. This clearly 

shows that the memory of school-children is much less efficient 

than is to be expectedy Experiments by German, American 

and French teachers have shown that the improvement in 

m^iemory with increase of age is slight. (The memory of chil- 

I dren seems to improve but little after they have reached the 

'^ mean school-ag^ This fact has been confirmed by nearly all 

investigators, but the differences were not always so slight as 

Binet and Henri found them to be. Indeed, Bourdon found 

even a worse state of affairs, so far as increase of memory in 

children is concerned, than appears from the data which we 

have quoted* /Boiu-don tested the memories of one himdred 

pupils between the ages of eight and twenty in the high schools 

of Paris. According to his results/memory improves slowly 

from eight to fourteen years; from foiu-teen to twenty years - 

1 *C/. p. 321. 
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it remains wholly unchanged or improves in scarcely percep- 
^le degree) 

j/'Rov is it posdble that the child's memory develops so little 
during all his years at school, notwithstanding the fact that 
it is ezerdsed and trained every day and every hour? General 
psychological considerations and experimental investigations 
lead one to suppose that the child's memory is much more 
plastic and impressionable than the over-burdened memory of 
the adult. U^e fact that, notwithstanding its possibiKties of 
developmen^onemorial efficiency improves so little during ~ 
school-age forces one to form an exceedingly unfavorable 
opinion of school methods of memorization, in so far as their - 
value as formal truning is concerned J /As a matter of fact i -1 
the child's learning does not improve his memory; there j - I 
seems to be but a single factor which contributes to a develop- y- -^ " 
ment of his memory and'that is his own increasing age. ] And ' J 
this slight improvement is memorial fimction he does not i 
owe to the school. His learning at school is organized and 
ixmducted horn a purely material or Qon>formal point of view^ ' 
and in consequence of this, his memory is demoralized and 
becomes jt mere matter o^acddent. Yet in spite of this, it _ . 
in^iroves somewhat as a result of his natural development. \ 
The serious complaints against the cuirent learning of the 
schools, widch is regulated in accordancewith no psychological 
laws, are baaed chiefly upon the fac t that school-children who 
ha ve been subjected to formal memory training in fyf lahijr- - — 
atois^ ^ve frequently shown a ten-fo M inrreftsft nf trimn^pal 
eSoGDcy; the fidelity of their retention, although not increas- 
ing by nearly so much, is likewise essentially improved; and 
their accu^bcy of reproduction also increases. The empirical 
detennination of the child's lesser capacity to learn must not, 
however, be employed simply as a justification for heaping 
K|woaches upon the schools. The chief weakness of these 
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charges lies in their assumption that the child has, as a matter 
of fact, a much more plastic and impressionable memory 
than the adult. This assump^on, couched in this general 
form, is too indefinite; and [although a psychologist has 
recently asserted that, strictly speaking, the memory of the 
child decreases steadily in impressionability with advancing 
age, and that the child's whole gain is a gain in concentration 
of attention, one can readily dte experimental evidence to 

<show that the pupil's capacity to learn increases steadily with 
Ms years. ' Yet the fact remains that notwithstanding all his 
learning at school he shows but little improvement; and the 
question arises as to what inference is to be drawn from this 
circumstance, j 

My inference is, first of all, that it is absolutely necessary 
to introduce into the schools a formal training of memory 
such as we have suggested^ (^According to our experimental 
investigations, it must be possible to increase the memorial 
efficiency of school-children by three or four-fold, by giving 
them systematic instruction basq(i upon sound psycho]p^cal 
principles, and by training them in retention as such. 7 Are 
we, then, to resort to purely fonpal memory exercjses? And 
are we to drill pupils in the mbsreffid^nt methodsTof learning 
by means of material which is itself valueless? This questicm 
I should answer in the negative; or at least I should say that 
purely formal exercises are to be employed only oecasionaQy 
and secondarily, as for instance, when it becomes necessary 
to train an especially inattentive learner by private treatment 
outside school-hours. Meaningless material with acdtirately 
controlled methods of learning would serve well for this pur- 
pose. But.tfiere are>waJin portant ^rfa^^ forjif^Hg^^^^^r 
ing gurely^onn^^me^^ and 

>J. J. van Biervliet, Esquisse d'lme education de la memoire. 
Revue de pkilos. III., 1903. 
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chologicalreason| Tbc jiractiG UreasQnisJ JiiD! Sp e dfi e for mal 
mental training cannot bc.ad dc3 to^e over-loaded curri culum 
oTflie pubncsciioo l. There simply is not time for it, because 
what may justly be demanded for memory may with equal 
justice be demanded for other mental capacities; and if we 
introduce formal mental training why not also exercises in 
apprehension, judgment, speaking, etc.? In short, we would 
return to the a trocio us speech-drill of Pestalozzi, or to the il 
m onstrous words of the orthographical training of the Phil--_;> 
anthropinists. ^^ 

As a matter of fact Biervliet has recently arrived at this 
conclusion, apparently without a knowledge of the failure of 
the older pedagogy in this direction.* But there are also 
psychological objections. P urely formal me m pry sic^ rrispti 
w itlfmeaningless material must necessarily train the child 's 
m ^muc o-m eaningles s method of .learning; a nd he woujd'^ 
n ^ ver discov er the correct us e-oLthe most important factor 
ofjpenwy, — the proper reinforcement by the m eaning of the 
materia l. Tli b latter procedure can be learned only by meaifs 
ot^material which has meaning and value for consciousness. 
■"Tfafa',' Bowever, i3~lIDt tantamount to eayitig that valuable 
formal training of memory and a systematic improvement of 
'methods of leaming cannot be combined with the material 
^already contained in the school curriculum. Only to this 
'extent would I be in favor of a formal mental training. The 
materials wluch are already prescribed by the curricula of the 
schools must be learned in such fashion as will contribute as 
much as posdble to a formal training of memory; and the act 
of leaming must be performed in a manner which is psycho- 
lo^cally sound. I have already endeavored to offer sugges- 
tions as to how this may be done; children must, above all 
■ Thus Biervliet recommends exercises in the pronunciation of such 
vmrds oa lololilftlutiio and lalabarakalaniana. Up. cit. p. 506. 
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'I'.'^jTi i"i I'e pr.-per -?e of their memorial eqmp- 
rr.^.'.r, ar.'i :.-! the ^-^ui^iu-.n o: i Lechruque and an economy 
fA learning which i^ ^/^ychok-gicilly and practically justified. 
A coniplete organization of such exercises can be attained 
only by a syste^^tic cooperation of psychcdogical observa- 
tion and pedagogical practice. 

Another p>5ycho!ogical objection to the demand for formal 
rr.ental exercire^ in the schools has recently been advanced; 
Oat it does not ^eem to me to be valid. In an interesting study 
of memorization Xetschajeff = has urged the following consid- 
eration against this demand. "Experimental psychology haf 

hhowTi that different sorts of memoj 

to b e dist ing uished from on egnother. Is it possible for train- 
ing to exert a beneficent influence up<in all of the memorial 
functions of a given jxrrson? For instance, can a composer 
v/ho endeavors to strengthen his auditor}- memorj- by rehears- 
j:ig various melodies hofxj that his \"isual memory will also be 
irrijirove^i by this means? Experimental investigations do not 
justify us in answering this question in the affirmative. :^ J£c. 
kno w only that practice in remembering certai n impression s 
^t rc^ngt^ns our capacity to'ieilltfiilUer thlsone so rt ot i mpres^ 

e autnor adds that it might sometimes 



a{>[>c*ar ''as though the training of a particular sort of memory 
also strengthens other forms of memory;" it is probable, 
however, that this is not due to a training of the general 
memorial function but to the fact that the practised learner 
liiis ar(|uire<l certain "schematic devices," clues, knacks, and 
a rnorc advantageous general behavior in consequence of w hich 
his general learning is now improved. In shOrf, 'Ketschajen 
( lairns that there is no general memorial function, but only a 
}';roup of s[)ecial memories; that for this reason no general 
formal training of memory is possible, but that we can train 
* A. NelschajefT, Veher Mentor ieren^ Berlin, 1902, 20. 
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I only a certMn special memory, — memory for tones, or colored 
^gr na mes, or numbers, Ptc. From this he infers that the devd/ 
opment of memory at school can proceed only in such fasEion 
that the child acquires "certain rational schematic methods" 
^ memoriziag. -^ ~ 

' In the foregoing, we have demanded two things instead of 
one, namely: T^e introduction into our schools not only of :' 
general memory exercises, but also of methods of learning i 
which are psychologically sound. In the first place, Netscha- \ 
je£r spears to overlook the fact that even if a general improve- 
ment of memory is due solely to the learner's acquisition of a 
more advantageous procedure in learning, still the school may 
derive profit from memory exercises because it is a matter of 
indifiference to the teacher whether the general concomitant 
truning of other sorts of memory is due to one cause or to 
another, — to the presence of a general memorial function 
which is improved and strengthened by practice, or to an 
improvement in certain general factors of another sort such 
as attention, interest in learning, or the practical procedure or 
behavior of the learner. Even in the formal discipline of a 
special memory these more general factors which are indi- 
rectly advantageous to retention are improved. The student 
of pedagogy is interested only in detennining whether, as a 
matter of fact, a general training of memory is possible; the ■ 
psycholo^cat basis upon which it rests concerns him only 
indirectly as a practical man^^j;tAj^n • ' 

Ebert and Meuma n^'Bave made an experimental investi- 
gatioa of just this very question, as to whether there is such a , 
thing as a general memory training; and their experimental- 
findhigs were unequivocal and positive. The following expcr- *' 
iment was carried through with six observers. First, in a series 
of preliminary experiments the existing state of the observer's 
memory was detennined, i.e., a cross-section was made 
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through all of his special memories. They first of all tested 
immediate retention by determining t>>e compass of retention 
of numbers, letters, words, nonsense syllables, stanzas of 
poetry, and selections of prose. Then they tested permanent 
retention in the genuine learning of nonsense syllables, poetry 
and prose; and finally a sp>ecial investigation of visual mem- 
ory was made. After the chief sorts of memory in unprac- 
tised individuals had thus been determined quantitatively, 
tlie drill experiments began. Only a single type of memory was 
trained, — the mechanical memorization of nonsense syllables, 
— and the training was continued through thirty-six consec- 
utive days. At the end of this period, they again made a 
cross-section through all of the varieties of memory present 
in the individual in order to discover whether these other 
memories had profited from the training. Then they again 
trained certain of the observers for eighteen, others for thirty- 
six days, in the mechanical retention of nonsense syllables; 
and then once more a quantitative determination of the special 

lories was made. 

fow these experiments show that all of the sorts of memories 
[were considerably improved by mere drill in the learning of 
'nonsense syllables. Even a function which is so different 
from genuine memorization as the immediate retention of 
non-significant impressions had been considerably strengtb- 
,ened. t;Purely visual memory hgd been improved by the leam- 
[ing of nonsense syllables Jas had also the learning of abstract 
prose selections, — a function which is utterly different from 
the practised function^ and the memorizing of poetry had 
also been improved. '/'This, to be sure, establishes only the 
fact that there is_such a thlng-as a general m emorial.traimng. 
md that our whole memory is improved when we trainjt 

' Ebcrt upd Meumann, Uebungsphanomch^, im Bcreiche (Us CedSfkt- 
nisscs, Leipzig, 1904. 
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"w ith any sort of ^teti^ TtHggs ""ti ^ Qwever. dete rmine to 
'what ^Rise^isfect is d ue, whethe r^t p an f Tnj^|<wpTnpn"t~nf 
certoih jieneral mental "factors such as attention, which may 
be of indirect advantage in all learning; or to the existence 



I genera l i nternal r^tion ship Mn^g ..all of the special, 
me mories, in yirt ue of which every training of ooEjneinDry 
brin^ with ij; a con comitant trai riing of all other memoriys: 
or to the existence of a general me mor ial functio n. I have \ 
been engaged f6r some time upon additional experiments \ 
which aim to settle this question which is so important for ) 
psychology. 

Coover and Angell ' have recently investigated this problem , 
anew. In exfJeriments which dealt with related mental / 
functions, t hey fou nd that the effects of pract ice may _bc 
shown to be transferred from a trained to a non-trained 
.function. For instance^ "one's 3Scriiiirnation of brightnesses ^,- 
is improved by a training in the discrimination of pitches; A^^ 
and training in certain complex reactions is transferred to 
other reactions. These authors refer the phenomenon of , 
transfer to an imp'rovement in certain co-operating factors, ' •— 
such as habituation, a more economical adaptation of atten- 
tion to the stimuli, and an' increased concentration or a capac- 
ity to ignore distracting infiuences and accessory circumstances 
during the act of observing. This seems to me to leave the 
main problem still unsettled; but so far as pedagogical prac- 
tice is concerned, Coover and Angell's investigaUon estab- 
lishes the existence of a transfer of training, — a result which 
bas a purely practical ugnificance. Winch' went a step 
farther" in his investigation of transfer of trqinuig in school- 

• Coover and Angell, General Practice Effect of Special Exercise, 
Amtr. Jotv. of Psychot., XVIII., igo;, 3^8-340. 

' W. H. Winch, The Transfer of Improvement in Memory in School - 
Children. Brit. Jour, of Psychol., H., i.jo{i, iSa-1')3. 
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children. In his first series of experiitients, — ^with girls whose 
average age was thirteen years, — he showed n ot^-x mly that 
gracticfiJa^t be learning of po gtiy ^'"^Hsffirs tft t^g kam^"g '^^ 

-h istory, but that the J ,rp^^% \i\ prfisp irt ip \}\ ^ f^f pp**^ m the 

majorityjof ^ugik. Ln a second series of ex periments, mem< 

for iifiQfiraDhxjaas c onsiderably Jmu^ rovecNiy^'pragtic^^ 

Winch's chief result is thus expressed: 
'"Training which is acquired through the memorizing of one 

^•Ssort of subject-matter may be transferred to the memoriziiig 
of other sorts of subject-matter whose nature is certainly 
^diverse from the first.'' In these cases the investigation dealt 
with the existence of transfer in verbal memorization. And 
the question arises as to whether "rote memory, "or the 
mechanical remembrance of verbal material, transfers to "sub- 
stance memory, " or the remembrance of significant material. 
Winch answers this question in the afiirmative. Boys and 
girls, ten to twelve years of age, improved their memory of 
the essential content of a significant text by mechanically 
learning verbal materials ; not only did practice in mechanical 
learning improve "substance memory" but the amount of 
improvement was sometimes greater in the latter (imprac- 
tised) case than in the former (practised) case. This investi- 
gation proves that the transfer of memory training occurs in 
children as well as in adults. , 

The student of pedagogy, however, is primarily interested 
only in the fact that such a general training of memory is 
possible. And in consequence of this fact he may make, on 
behalf of the schools, a renewed demand for memory exer- 
cises which shall aim to improve memory itself, and which 
shall, in that sense, constitute a formal training of memon'. 
Let us point out once more that this does not mean a d^ 
mand that for purposes of memorial training the schools 
shall resort to the use of material which is itself valueless^ 
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■ix as QtHisense syllables; it only means a demand that 
leanuog the materials which ace now prescribed by the 
lOOl CUniculmn TTurmnr y jnay, ftnrj ifl^lfnl ""■°*- , ~-" j "- - 

We may now finally report a group of e]q>erimaits which | 
U with the d^ee to which memory may be improved by A i 
ining. There'are two poiilts-te-be taken into con^deratlon / 
re. In the first place, it may be asked wh^, after all, is I \ 
• limit of general improvement of capacity! Ii Lhow far IT 
TjMtioiy, in general, be improved ? Then, in the interests • ' 
pedagogy, we may enquire how far is it possible to level 
wn or to .eliminate individual peculiarities of monory. [ 
^t is thrown upon both of these problems by our investi- \ 
tions of practice. As to improvement of memory. we_can '^ , \ 
\y say Ij iflt ft *'H 5 no limit , — ^t least, a piven m emory JP\ 
icli ^ may be developed \» a marimum de gree by pr^rtJcft. W^ 
rCTample. thej naagium efficie ncy in the leamian of ^ / 
^ of syllables of a givenniimbef is reached wh e" tib** ""j^ i f , 
learned i n a Mn gle_reading. As a matter of fact, two of^ 
T observers very frequently succeeded in learning a twelve- 
lable series with three readings, and sometimes even with 
o leadings. I do not doubt that it would have required 
t a slightly longer continuation of our practice experiments 
enable these observers to learn a twelve-^llable series with 
t a angle reading. Now one of these observers, Ba., 
[uired forty-nine repetitions for the learning of a series of 
elve syllables at the beginning of our course of training; and 
i other, F., required fourteen repetitions. The complete 
ect of training upon the memory of the adult can best be . 
deBtood from the following summary. The numbers of 
letitions required for learning ten nonsense syllables were 
follows (see next page) : 
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Repetitions required at RepeHlione required d 
the begitming of the end of the 

the experiments experiments 

(For the learning of ten nonsense syUaUes) 



Ba. 


28 3 


F. 


23 2 


Br. 


25 4 


M. 


31 4 




{For the learning oj sixteen nonsense syUahles) 


Ba. 


31 S 


F. 


19 S 


Br. 


23 . . 8 


M. 


34 . 3 



It is also characteristic that the progress of memorial train- 
ing is not so evident in the learning of significant material as 
in purely mechanical learning. In the case of significant 
material the mechanization of learning is not always present 
in equal degree; and it is the mechanization of learnii^ which 
seems to be the factor which profits most from continued 
practice. The following data 'Were obtained in the learning 
of prose: 

Repetitions required Repetitions requirei 
ivithout practice with practice 

Ba. 36 14 

£r. 26 II 

^. 17 S 

5. 38 10 



k 



On trib other hand, the training of visu al m emory whid 
certain of ri\\rr\^^pjt-T^ arqi ^red from t belca^ mig of nonsense 
>roduced an extraordinary degree of impro^ 
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in the tw^m^pinn^ of visual imB r gsions . The visual impres- 
sions, twelve in number, were all geometrical forms which were 
varied in regular order during the course vf the tnvestl{ati«Q. 
The results of these experiments were as follows: 



Obstners 
Ba, 



F. 

S. 



Repetitions before 
training 
25 
36 
34 
43 



Repetitions after 
training 
7 
6 
7 
6 



of m echanical j iffldces which aid i p ""'Tn"n7iB g: we are com- -. ^.-i 
pelled to assume that a concomitant training of related func- ^'i 
tions of memory took place. I 

It is e^)ecially to be noted that three older observers took 
part in all of these experiments, one of whom was thirty-six, 
another forty, and the third fifty-fotur years of age. And 
altbouga the effect of practice was very considerable in the 
case of these three observers, still it did not even approximate 
the amoimt which appears in the results of the students. A.t_. 
about th e age of forty yeara ^feen^ sp*'mfl grobabl e that Sj 
retrogreaaion Q f._iBemory occurs even under conditions o( 
jp^Titwnwi pra ctice, ffwe examine our whole group of experi^*"^^ 
ments, which included observers ranging from seven to fifty- 
four years of age, in order to determine at what age the i t 
greatest memory efficiency can be attained by an approxi- i \ 
mately equal amount of practice, we shall find that the period ' \ 

lying b etween twe nty ^ and twe nty-five years is the optis)^ Jj J 

a^e of memorial effidencv . In luiy discus»on of the pos^- t 
bifity of eliminating individual different^ of memory, and of 
making ftU memories conform to a common type we must 
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distinguish between real defects of memory and such cases of 
one-sidedness of ideational type as are due solely to a predom- 
inance of certain sense-elements in an individual's stock of 
imagery. The case of Dodge may be dted to illustrate a 
defect in auditory imagery. Vj[hs;n audifnry Imagrry^ap^the 
memory of tones are lackinfg^ to sn<:h sl dfg^f^ as in Dodge's 
case, it seemsprottgjitetiiat pr actice, no matter how long - 
con tmueSTT^ SS^ Qj pro^i^ce^y marked res ult. So great 
^a3egree of lack of development of a particidar sort of imagery 
occurs but seldom however. In all of the indiv idliaW t4i^*p 
I have investiffl ted the sensorv qualities oLjLlLmodalities 
w,5re 
marked predominance of some particul ar sense-modaliti 

cert g^in r^s<>g -^ m all surR cases ~it seema tn he 

possible to make the equipment symmetrical and well-rounded 
by a process of training. 

It is natural, however, to institute a comparison between 
the brilliant success which has attended the systematic train- 
ing of memory in laboratory experiments and the dismal fail- 
ure of the schools in the training of this f unctip%!f It might 
be supposed that the slight improvement in ihe formal func- 
tion of memory during the school-years could not be explained 
solely from the fact that children learn by means of unprac- 
tical and imperfect methods, because experience teaches us 
that a bodily or mental function improves even when its 
training has not been done in accordance with the most appro- 
priate methods./^ This consideration indicates that there may^ 
be a deeper reason for all improvement Which results from* 
training. I have repeatedly observed, in my laboratory 
experiments that every improvement in mental or bodily 
skill which results from practice is, in the last analysis, a 
phenomenon of will. |\jVe profit from continued practice onTy 
in proportion as we incite the will to progress and arouse an 
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n to improve. The mere repetition of an act, even 
it be repeated daily, is by no means sufficient to bring 
n improvement in the execution of the actj one may 
1 into a mechanical routine during which no improve- ; /> 
jpears even though the activity be repeated hundreda^/ ' / 

'£ ng tJ iP observ er in a pvcholo^ca^ pTpprimftnt i^tym ,. { 
lfict-tiignt»j a_able to improve in a mental capacJt r:" I :' j j 



■:fu^nt is sure in fffl Iarl;inp; b ut SO sodn as we afou se 
ajit aL to perfect UiC ja ctivity whi chjs^ being pr actised I 
rov^ ent itsdf ensues. This statement is confirmed 

result of an interesting experimental observation, 
.wljewitsch '/ began a series of experiments in myA 
iiy with an observer who had not yet fully mastered j 
nan language. He had failed to understand the object / 
tained in the learning of the nonsense syllables; and I 
■titions continued to be non-effective until he under- \ 
s instructions. The will to memorize was now aroused; I . 
I, for the first time, the repetitions became effectiyer . ' 
}henomenon, which was thus revealed to me by ind- 
bservations in the laboratory has been made the sub- 
ssawljewitsch describes the incident as follows: "G. vol- 

to serve as an observer in my investigation. Before the 
ats began I showed hira tbe apparatus and demonstrated 
od. At tKat time he knew but little German, and did not 
erstand my description; but he sat down before the apparatus 
3 to read aloud a series of eight syllables. He read it twenty, 
Tty, even forty-six times without announcing to me that he 
nitted it to memory, as he had been requested to do. in my 
ins. I bad l>egun to fear that the experiment would not bet 
. and after tbc forty-sixth repetition I stopped the apparatus 
i him whether he could recite the series. 'Wbatl Am I to 
seriesby heart?' was hi^response. He still required six more 
is; but*e reached his goal without difficulty." CJ, Rados- 
sch. Op. cit., 127. 
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ject of a special investigation by Judd. ' Judd arranged an 
experiment in which a number of observers, whose hands 
were obsmred from view behind a screen, drew oblique Eoes 
from a copy which lay before them. They did not see their 
hands, nor did they know with what degree of acctiracy tbcy 
; accomplished their task; and in consequence, their practice 
[was non-efiFective. From Judd's statements it seems to me 
to follow thatlthe will to form a habit or to improve by pnc- 

■^tice demands, above all else, the controlling influence of a 
consciousness of improvement, and indeed for a two-fold 
reason, — /. in order to have a standard by reference to whidi 
the individual may determine the amount of his improv^ 
ment; and 2. in order to giiide the practice qualitativdy a 
the right directiom Judd shows that if this control is lacUng, 
a falsely directed and inappropriate habit may be formed 
I which is difficult subsequently to eradicate. 
I Thus an intellectual and a volitional factor co-operate when 

/we improve by practice. Intellect furnishes the standard, 
sliows the quality of the defect which is to be overcome, and 
prescribes the direction in which improvement must take 
place. These constitute the content of the idea of success ff 
improvement which directs the whole process. The volitional 
factor appears to consist in the energy, the intensity and the 
persistence with which this idea of improvement is fixated and 
with which practice is repeated under its influence. 
All of this information is of prime importance for pedagogy. 

jL.It shows us that i. the arousa l of 




R meat ^and 2. J jiaf this wijl^ cannot be a mer e "empty 

» C. H. Judd, Practice without Kn6wledgc of Results, Fsydd. 
Rev. Mon. Supp., VII.; 1905, 185-198; see also C. H. Judd, Practkr 
and its Effects in the Perception of Illusions, Psychol, Rn,^ K, 

1902, 27-39. 
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volition: it miist be gauged by faetl standards and it m ust be V\,/ 
anj^Cf-tS^ ^stant control of the end . In our every-dAy 
affairs we have similar experiences. Wh oeyer has learned jn 
athle tic game is familiar with the phenomenon that he soon 
reacEes a certain stage of skill or efficiency where his progress 
seems jto cease, but that his ^dll and efficiency both improve 
again when he compares himself with others who have made 
greater progress in the same game. By this means the will to 
improve is aroused; and now the e^dency itself imprbves. 
This constitutes the basis for the significance of standards in 
all human efficiency and development; the pace-maker im- 
proves the efficiency of the bicyclist or at least holds it up to 
its maximum. A similar phenomenon is observed throughout 
the whole mental domain. A single origina] genius who sets 
up new standards for the art and the science of his genera- 
tion and establishes a higher "record" of ability and scholar- 
ship can raise the efficiency of hundreds of lesser geniuses of 
his generation. The art of a country or of a people is often- 
times found to be raised to a higher level by coming into 
contact with people of superior culture or of superior artistic 
achievement. The higher standard, with which the artist 
compares himself, itself gives rise to a higher art. This may 
perhaps explain why the art of the miniature painters, the 
frescoes of the Byzantine and Roman periods, the grotesque 
smile of Gothic sculpture, as well as the jejune poetry of an 
Opitz should have met with admiration in their generation; 
neither the artist nor the layman of that time knew the possi- 
bilities of art 

Returning from this digression to the development of mem- 
ory in school-children, we now discover the real reason why > 
the development is so slight in spite of their daily exercises in 
learning. The will of the child is not directed toward an 
increase of formal memorial efficiency itself, but is directed in *i ift 
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one-sided fashion toward an acquisition of certain definite 
data. This explains why, notwithstanding his dafly training 
Jn memory and in immediate reproduction, the child's progress 
in these two functions appears to be conditioned solely by his 
increase in age, and is entirely disproportionate to the actual 
us^wHch is meanwhile being made of his memory. I In our 
laboratory experiments, on the other hand, the intention to 
improve one's memory is awakened from the first moment 
onW^d, the real expe|jpients having been prefaced by pI^ 
liminary exercises in which the observer practised until max- 
imum efficiency was attained A Thus it comes about that 
even school-children, when theyoake part in laboratory experi- 
ments, soon show a considerable improvement in memorial 
ability. And this again indicates the necessity of school 
exercises in learning, in which besides the material end,— the 
acquisition of data, — the formal proficiency of memory itself 
shall be soughU 
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APPENDIX I 

THE CONSTEVCnON OF SERIES OF NONSENSE SYIXABLES 

The method of constructing series of nonsense-syUables was 
stematized by Miiller and Schumann. They had found 
Eit when syllables are arranged in random order, as in the 
periments of Ebbinghaus, the different series present imequal 
grees of difficulty. And they stated that this lack of uni- 
mity is due to the fact that a series of syUables is more 
sily memorized: '' i. When it contains alliterations, that is, 
len adjacent syllables begin with the same consonant; 
when consecutive syUables rhyme; j. when consecutive 
llables or the initial syllables of consecutive rhythmic groups 
atain the same vowel or diphthong; ' 4. when the initial 
Qsonant of the first syllable and the final consonant of the 
:ond syllable of a rhythmic group of two syllables are 
sntical, or when the final consonant of a syllable and the 
tial consonant of the succeeding syllable are identical; 
when two or more syllables make a word (Berlin) or a 
rase (send us). On the other hand, learning is hindered 
a frequent recurrence of diphthongs or of consonants which 
\ difficult to pronounce, such as sch and z. When two 
Jables belonging to the same series are similar, — for instance, 
uwo of their letters are identical,-^the learning of the series 
ly be rendered more easy, although, if the similarity causes 
ifusion, the series is rendered more difficult.'' 
^'In order to make the various series of syllables as nearly 
Iform and as comparable with one another as possible" 
Liller and Schumann employed only 'normal series' of 
elve syllables, which had been constructed in accordance 
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with a special method. ''Each of the seventeen initial con- 
sonantSy b, d, f, g, h, j, k, 1, m, n, p, r, s, t, w, z, sch, was 
written upon a small card. These cards were shuffled and put 
into a box where they could not be seen by the experimenter. 
Cards containing the vowels and diphthongSi a^ e, i, o, u^ ae, 
oe, ue, au, ei, eu, were put into a second box; and cards con- 
taining the twelve final conscHiants, f , k, 1, m, n, p, r, s, t, z, 
schy were put into a third box. In the constructing of a 
'normal series/ three cards bearing an initial consonant, a 
vowel, and a final consonant were taken at random from the 
three boxes, and the letters upon these three cards were com- 
bined to form the first syllable. The letters upon the cards 
next selected made up the second syllable, etc. Letters wUcfa 
had been used for the making of a syllable were, of course, 
not returned to their respective boxes tmtil the construction 
of that series had been completed. By this means we fulfilled 
the condition that all of the initial and final consonants of a 
series should be different One of the vowels or diphthongs 
had to be used twice in each series since we had only eleven 
of these letters at oiu: disposaL But the two syllables which 
contained the same vowel were always separated fr<Mn each 
other by at least two other syUables. So(m after the beginning 
of our investigation we made a distinction between da and a, 
long a and short a, in order to increase the number of our 
vowels and diphthongs to twelve. 

''This procedure in the constructing of oiu: syllables en- 
abled us to prevent the recurrence of alliteration, rhyme, and 
assonance as well as to obviate the frequent rq)etition, within 
any series, of diphthongs and of consonants which were difii- 
cult to pronoimce. But we had still to arrange for the exclu- 
sion of the conditions which we mentioned imder 4 and 5. 
This was accomplished in the following way: In adding any 
new syllable to those that had already been constructed, tlw 
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experimenter always took the precaution to observe whether 
either of these objectionable features was being introduced. 
If it waSy the new syllable was inserted at the next appropriate 
place which could be found for it, — usually at a place nearer 
the end of the series; only when this was not possible was it 
given a place nearer the beginning. 

At the outset Muller and Schumann entered the syllables 
in a 'syUable-book' where they were arranged in alphabetical 
order, in order to check off those syllables which had already 
been employed. It is essential that one avoid a second use 
of the same syllable, at least within the interval of time during 
which they might seem familiar to the learner. They subse- 
quently adopted the plan of recording the syllables in a table 
instead of in the book, a procedure which made it more easy 
to check them off. The table contained sixteen vertical columns 
for the sixteen initial consonants which may be employed and 
twelve horizontal rows for the vowels and diphthongs. 

''When a syllable had been constructed in the manner 
described by withdrawing an initial consonant, a vowel or 
diphthong and a final consonant from the boxes, if the syllable 
was such as could be used, its final consonant was entered in 
that square of the table which fell in the horizontal row corre- 
sponding to the initial consonants of the syllables and in the 
vertical column corresponding to the vowels or diphthongs of 
the syllables. And at the same time we added to the tabular 
record the serial number of the day on which the syllable was 
to be used. In deciding whether or not any syllable might 
be presented at any given time, the experimenter need only 
glance at the column where its final consonant was entered to 
assure himself as to whether and on what day it had aheady 
been presented. If it had been employed within the last ten 
days, another syllable was chosen." Certain syllables were 
excluded because they seemed to be particularly difficult to 
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pronounce, for instance, zaesch, zaech, zoesch, schaach, 
schaech, schaesch, schisch, etc. The result was that a total 
of 22IO syllables could be used. Miiller and Schumann also 
lay espedal emphasis upon the fact that the composition of 
the series of syllables is whoUy withdrawn from the control of 
the experimenter; that is, it becomes a wholly impersonal and 
/automatic matter. 

APPENDIX n 

THE MEANING OF ECX)N0MY OF TIME AND ENEltGY IN 

LEARNING 

The meaning of economy and technique of learning is not 
so simple as might be supposed; and one finds it difficult to 
clear up their meanings for the foUowing reasons: These 
terms are usually employed to mean the saving of time and 
energy which results from the use of a particular method of 
learning for the attainment of a particular goal or a particular 
result as compared with the use of another method. The sav- 
ing which is effected by employing any one method is alwa)'s 
measured in relation to other methods, and always in relation 
to some particular memorial effect or goal of learning. 

We must first explain what is meant by saving time and 
energy, and what is the relation between the two; and tha 
we shall describe the different memorial effects or goals of 
learning which one may attain or attempt to attain in relative 
independence of one another. For instance, if it should be 
found that one method has the effect of leading rapidly to a 
first recitation from memory but does not have the effect of | 
securing permanent retention, while another method leads 
less rapidly to a first errorless recitation but secures a more 
permanent retention, the former method appears to be more 
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ecoDomical for the attainment of a first errorless recitation but 
uneconomical in so far as permanent retention is concerned. 
It is evident tfara that one can determine whether a given 
method is economical or uneconomical only by determining 
hov much time and energy are e:q>ended in attaining a par- 
ticular memorial effect, and then comparing this measurement 
with measurements made from other methods which seek to 
attain the same result by othn means. 

For this reason no determination of the economy of a method^ 
can ever possess universal validity; one can do no more than 
reach a dedsion which holds for the momentary purpose which 
the learner has in view. Certain measurements of economy 
of time and energy which have been made by G. E. MUller 
and his students (Steffens, Ephrussi) are to be evaluated in 
the light of this fact. ^ _ 

Since economy of leamiog depends upon the purpose or 
result which is momentarily desired, it is especially important 
to have a clear understanding of the extraordinary variety of 
memorial effects which may be attained by means of ol^- 
vational noting, or learning in the narrower sense. Certain 
chief varieties of memorial effect which come in for considera- 
tion here must be differentiated: /. From the point of view\ 
of the interval which elapses between acquisition and repro- \ 
duction we must distinguish between immediate retention,/^ 
transitory retention and permanent retention.' 2. From th<f 
point of view of material effect we must distingui^ between 
completeness and fidelity of remembering, and the retention 
of different sorts of materials, — such as sensations, spatial and 
temporal relations, objects, processes, meaningless and mean- 
ingful materials, poetry, prose, etc 3. From the point of 
view of formal memorial effect we must distingiush between 
the acquisition of elements and the formation of associations 
' See pp. 34ff. "" 
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' between elements, — ^for inftta^nn^^ as80ciati< »is tfetwe m. pairs 

' or bet^i^eo n gr o up s of elgQ entSj unif orm assooaticMis of afl the 

. mCTiSers of tEe series, anal}rtical and syn tibetical rcten tjon,— 

: types of retention which are illus&ated when tbelSnia 

' knows in advance that he will be tested by means of tbe 

I Treffermethode or by the Ersparmsmelkode^ — together with 

purely anterogressive and purely retrogressive assodatioos, 

and uniformly secure associations of all the elements of a group 

of materials with one another; and finally the amount of 

material must also be taken into consideration. 4. From the 

point of view of reproduction we must distinguish between 

rapidity, certainty, fidelity, and completeness of rq>roductioiL 

The determination of the economy of a method of learning 

may possibly be brought into relation with each of these 

partial points of view. Any procedure in learning may be 

more economical than any other from each partial point of 

view. 

When we consider the manifold variety of memorial efifects, 
and when we further take into consideration the fact that 
each of these memorial effects may be the specific purpose for 
which an act of learning is imdertaken, we see how recklessly 
decisions regarding economy of time and energy have often- 
times been reached in the school of G. E. Miiller. Both Miss 
Steffens and Miss Ephrussi fail to appreciate that such deci- 
sions must be purely relative matters; it is wholly impossible 
to reach any general conclusion regarding the economy of a 
method by an exclusive use of the Treffermethode which has 
been so extensively employed by MUller's students. The 
determination of the number of correct associates decides 
nothing excepting the general question as to whether or not 
such a procedure is useful for the attainment of the wholly 
special effect of establislung pairs of associations, and the 
special question as to what is their degree of stability. 
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In addition' to these variations which are due to variations 
in the purpose of our act of learning, differraces in economy of 
time aiKl energy must also be taken into consideration; and 
the question arises as to how economy of time and of energy 
can be measured. Several difficulties are involved here. 

One might be tempted to sujqxise that econmny of time is 
distinct from economy of energy because one speaks of an 
economy of time when one refers to a saving in the amount 
of time winch is expended upon an act of learning, and one 
speaks of an eoHiomy d 'energy in cases where a saving of 
energy is effected. Nor am there be any question that one 
can always measure the saving of time readily and unequivo- 
cally from a comparison of learning-times. It is more difficult 
to measure one's saving of eneigy, and to make clear its rela- 
tion to one's saving of time. The gain in time may represent 
a saving in energy because the procedure which leads to the 
goal in the shortest time is also most economical of energy, 
provided that equal demands were made apon the learner's 
energy, per unit of time, by each of the procedures. But on 
the other hand, the savmg of time may be effected at the cost 
of an increased expenditure of energy; the intenaty of the 
learner's work may now be so great that a greater amount of 
energy is expended than would be demanded by another pro- 
cedure ndiere the learner works longer but less intensivdy. 

The fact that one procedure requires a greater expenditure 
of time than another tat the attunment of an equal memorial 
result gives rise to a sndlar duaEty of relationship; the 
increased expenditure of time may entail a saving of energy 
or a loss of energy. When one procedure demands more time 
than another for the attainment of the same goal, the iacreased 
expenditure of time and the increased duration of the learner's 
work may g^ve rise to a mode of working which is of such 
slight intenat7 and which entails such a slight expenditure 
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of energy that the total expenditure of energy is less during 
the slower procedure than during the faster procedure. But 
when the slower procedure involves a greater intensity of 
work it demands, of course, a greater expenditure of energy. 

In the economy of energy, however, we are concerned not 
only with the intensity of work as such but also with the advent 
of fatigue, because we always endeavor to give rise to as little 
fatigue as possible. If now the amount of fatigue may be 
regarded as an index of the amount of time and of the intensity 
of work devoted to the task, then the amount of fatigue may 
be regarded as a measure of the amount of energy e3;)ended. 
Unfortimately this is not the case; the phenomenon of fatigue 
complicates still fiuilier the problem of determining economy 
of energy because the degree of fatigue present in an individual 
varies not with the absolute amount of his work but with the 
ratio between demand and supply of certain materials in Jiis 
organism. This relation may be subject, at different times in 
the same individual, to the influence of wholly different 
causes than time and intensity of work, — for instance, emo- 
tional condition, eq>ecially prevailing tmpleasantness, previous 
fatigue, and the like. 

The amotmt of fatigue which is present after an act of 
learning need not therefore be a simple index of the time and 
the intensity of the work expended, but it may be a product 
of secondary causes. Hence if we are to be able to measure 
the amount of energy which is devoted to an act of learning 
we must discover a direct means of measuring intensity of 
work. This measure may perhaps be foimd in the different 
nimiber of repetitions employed by the learner in acts of 
learning which are of equal length. If he devotes now more, 
now fewer repetitions to the attainment of a given memorial 
effect, learning-time and amount of material being constant, 
then in the former case he must have worked more intensively 
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and he must have devoted more eneiigy to the task. That the 
increased number of repetitions is nothing more than a merely 
temporal factor is more apparent than real, for every increase 
in the nvunber of r^Ktitions in a given unit of time means 
that an increased amount of energy is expended. Repetition 
is, in the nature of the case, a temporal factor; it means a 
reduplication of mental work, — that is, an increased expendi- 
ture of energy. Hiis is due to the fact that an increase in the 
number of repetitions necessitates a corresponding increase in 
the activity of speaking, including its motor, sensory and 
intdlectual components. Hence one may say that so long as 
one cannot directly measure intensity of psycho-phy^cal work, 
the measure of economy of energy is to be found in the increased 
number of repetitions and in the degree of fatigue which they 
I^oduce. The latter is the less reliable of these two criteria 
because fatigue not only depends upon the amount of work 
which is necesatated by the method of learning itself but is 
also influenced by numerous contributing causes which may 
exist indqiendenUy and vary independentiy of the particular 
method of learning. 

Our discussion may be summarized in the statement that 
that method of learning is most economical which secures a 
particular memorial effect or attains a particular memorial 
purpose in the shortest time, with the least number of repeti- 
tions and with the minimum degree of fatigue; and this 
method may be regarded as the most economical only with 
reference to this memorial effect and this memorial purpose. 
Of these three determinations, the learning-time measures the 
economy of time; while the economy of energy is measured by 
the number of repetitions and, in less precise form, by the 
amount of fatigue. No other accurate means of measurement 
is at our disposal. It may be that the measurement of atten- 
tion, — espedally the measuronent of the inhibiting eSect of 
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attotitioiiy — ^will some day furnish us with a direct means of 
measuring intensity of work. In his psycho-dynamicSi Leh- 
mann attempts to take the intensity of work into account in 
measiujng the economy of working. But his discussion is not 
based upon empirical findings, and we can not here discuss 
these purely hypothetical considerations. The reader is le- 
fared to a recent criticism of Lehmann's position. ' 

APPENDIX in 

ADDENDA FROM THE MOST RECENT LITERATURE 

In an investigation of the memory of mental defectives 
Gregor' distinguishes between a "normal " and a "successive" 
type of learner. In the act of memorizing a series of nons^ise 
syllables, the former learns the initial and the final syllables 
of the series before the middle re^n of theseries is acquired; 
the latter learns the initial syllable of tii e series first^lind then 
progresses through the series masteiing each successive syllable 
in consecutive order. I have never foimd that the latter 
represents a constant type of learner, although I have some- 
times observed that certain learners vary between the two 
procedures. Hellmut Miiller^ reports that his mental defec- 
tives almost invariably proceeded in the "normal " fashion in 
the learning of nonsense syllables. This author also found 
that the part-procedure was the more advantageous method 
of learning in the case of mental defectives, — a lesser resistance 

' H. Miiller, Zur Oekonomie des Lemens bei geistesschwachen Per- 
sonen, Sommer's Klinikf. psych, u. nerv, KrankheUen, VI., 191 1, 121- 
157; see 13s and elsewhere. 

^M. Gregor, Beitrage zur Psychopathologie des Gedachtnisses, 
Monatsschr. /. Psychiat, u. Neurol., XXV., 1909, 218-255; 339~3^- 

^ H. Midler, Loc. cii. 
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JO fatigue af^tarently bdng an essential chatacteristic of their 
earning. 

G. E. MUller' has remarked that "there is a tendency to 
stimate the vahie of investigations of the economy of learning 
n terms of the applicalHlity of their results to the affairs of 
tactical Ufe, and especially to the affairs erf the school-room." 
\nd he adds that "this is a very narrow pdnt of view"; 
nvestigationa of this sort are, in the oi^cm of Professor 
MUller, significant for psycholo^sts chiefly oa account of their 
Kuristic value. I know of no psychologist <x educator who 
las evaluated these investigations from a pur^ practical 
xiint of view; and both the form and the ctmtent of this 
-andom polemic seem to be wholly unwarranted. Professor 
MQller a^^iears to have confused two radically different issues 
lere. Tiat the pedagogical and practical significance of in- 
irestigaticns of the economy of learning should be emphamzed 
n a treatise which is written for a pedagogical purpose is 
me matter; that the [Hactical point of view should be made 
he sole criterion in estimating the general psycholo^cal value 
)f such investigations is a wholly different matter. When a 
:ritic fails to appreciate the fact that the standards by which 
i book is to be judged dq>end upon the purpose for which the 
xx>k was written, it is the critic, not the author, who lays 
limself open to the charge of "lack of breadth." I have re- 
gained from discussing certain details of Professor MUller's 
ncmograph for the reason that they do not seem to me to 
x of service in pedagogy; and many of his polemical criti- 
jsms have not been considered in this third edition because I 
3n not accept tlie views regarding "precision" in psycho- 
ogical experimentation upon which his critidsras are based. 

' G. E. MttUer, Zmt Analyte der GtdSchtnutStigkat %nd dts VorjteO- 
4MgsverIauft, (Zeitachr. f. Psychol., ErgtCozungsband V.) Leipzig, 1911, 
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I shall iDastrate these views by a sm^ exaiqile from wUd 
the reader may judge how this pdemk fa, in my ofMnion, to 
be r^arded. 

In Dr. M. EL Smith's investigaticm <rf the most advanta- 
geous liiythm, to wliidi frequent reference has been made in 
the iaregckng pages, the act of learning under the influence , 
<rf each particular liiythm was in eadi instance amtinued for I 
four days, after having been preceded by preliminary expmr 
ments for a period <rf five days. Professor MuDer finds that 
this investigation was ''inexact,"'' not only because the number 
of experiments was not sufficiently great but diiefly because 
the influence of practice was not sufficiently taken into 
account" This is a characteristicalty MODerian criticism. 
There was an absence of "great numbers of experiments" 
which according to Professor MQller's idea of precision con- 
stitutes the salvation of all experimental psychology. Every 
psychologbt, however, who possesses a modicum of e]q)erience 
in experimentation must grant that with increasing practice 
the differences in the effects of the different rhythms upon the 
act of learning become less and less, and with maximum 
practice they wholly disappear. And everyone who does not 
cherish Professor MiiDer's idea of precision knows that these 
differences are most clearly present with moderate degrees of 
practice. During the progress of Dr. Smith's experiments I 
investigated the influence of different forms of rhyme upon 
the act of learning. The results of all of my observers showed 
that the different effect of different sorts of rhyme upon the 
act of learning came to light only during the initial stage of 
practice; after a certain amount of practice every observer 
obtained the same learning-effect from each of the sorts of 
rhyme which we employed, — i^., practice had eliminated the 
differences. Over and above this, Dr. Smith found confirma- 
tion in the experimental result that our most highly practised 
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learners found no difference between tbe effects of trochaic 
and iambic rhythms. la my own case, no difference in effect 
csf learning with trochaic and iambic rhythms is found because 
practice has eliminated any differences which may have been 
present at the outset; even the trisyllabic rhythms produce 
Ko noticeable difference in tbe effect of learning. Hence the 
point at issue is not so much a "lack of precision "on the part 
«f Dr. Smith as it is a tendency on the part of Professor 
^Altlller to judge "in accordance with sch^na F." 
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I 116, 216, 322; for letters, 323; for 
I numbers, 46, 48, 109, 112, i<3, 
I 316; for petBons, 123, 133; for 
I pictures, ii3, 119, 332; for quantl- 
I tative relations, 37; for spatial 
f extents, 82; for tenqporal and spatial 
1 relations, 46, 48, 49, 134, 125; 
i for tones, 46, 48, Son.; for voO- 
I tional processes, 46f.; for woids, 
/ 46, 153, 340. 

Jmemory span, I4iff>, 146, 347. 
jmemory tvpes, 179^-, 313. 
method of aids, 229, 333. 
method of correct associates, io3f., 

i65flF., 351, 37of. 
method of distractions, 918, 338. 
methods of investigating memorial 
problems. 79f., 95, 98, I03f., 106, 

108, 1411., 149^-, ^ssn., 333, 33s, 

330, 353, 365. . 

methods of learning, 333. 

mixed types, 180, i93f., 195, sosff., 
^3i3f., 224,227. 
l^nemonic devices, i86f., 315, 31 iff. 

modes of presentation, I43ff., i47ff., 

151, 155, I9i{*, >36, 3381., 369f., 
323ff., 340. 
modem concept of assodatioo, 15, 

moaifiability of ideational type, 337. 

motor associations, 47. 

motor imagery, 183, 189, sit, 365. 
(See also Internal speech. Verbal 
thinking, and Histrionic type.) 

motor memory, 47. 

motor type, i8iff., 300, 303, 311, 
312, 318, 310. 

music, 306, 309, 312, 313. 

musical endowment, 178, 190, 300, 

Natural method of learning, 333, 

33s, 337. 
nature and nurture in ideational 

endowment, 19^. 
nature of the idea, 9ff . 

Objective and subjective types, 13 3f. 
observational learning, 3, 49-138. 
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organic memory^ 3. 
over-learning, ad/f. 

Part-procedure, 2330., 335, 343. 
passively eaqpectant obaervatioiiy ssff., 

pathological cases, 18, 48, loi, 1031., 

inf., 131, 188, 309,211, 223f., 374. 
permanent retention, 4off.y 105, ii3f., 

"5,195; 317, 330. 
perseveration, 230^, 251. 

persistence of Ideas, 25. 

pertinacity of attention, 87, 90. 

practice, 5» x7of.» I73, 227, 246, 247, 
250, 27S, a84f., 291, 347, 348, 
359, 3.76, 377. 

preparation for observation, 56, 670., 
71, 72f., 132. 

presentation, See Modes of pre- 
•sentation. 

procedure In ideation, 193. 

procedure In learning. See Part- 
procedure, Whole-procedure, Medi- 
ating procedures, and Stages in 
learning. 

progress of forgetting. See Curve of 
forgetting. 

prompting method, 229, 232. 

.psychical dispositions, 5. ^ 

psycho-dynamics, 374. 

psycho-pathology, 5, 180, 223. {See 
o/jo Pathological cases.) 

pure types, 192, X93f., 195, 205, 
207, 227. 

purpose, See Intention. 

Rapid learners and slow learners, 

i69ff., 183, 250, 313, 345. 
rational learning, 34, 35, 38f., 137, 

I39fif., 24if., 249, 260, 290-313, 

334, 358. 
recitation, 236, 273f. 
recognition, 317. 
recognition method, 79, 82, 112, 

ii6f., 322. 
reliability of memory, 94f., 96f., 

98, ig^, 102, ii6f., 121, 130, 133, 

326. 
repetitive learning, 256. 
reproduction method, 79. 
reproduction tendencies, i9fif., 84. 
Rttckle, 214, 222. 
rhythm in learning, 165, 181, 263f., 

29* 308, 376, 377. 



Saving method, x66. 

scientific endowment, 178, 190, 200. 

selective function of attentkm, sof., 

52, 64. 
sense-memory, 46, 79-86. 
sentence structure, 299. 
sex differences, 154, 200, 224f. 
simibrlty and dissimilarity, 95, io9ff ., 

1 14* 

simultaneous and suocessive pre- 
sentation, 154, i64f. 
slow learners ioA rapid learners, 

i69ff., 183, 313, 345. , 
specific effect ot attention, 44, 157, 

278. 
specific effect of repetition, 44, 157, 

256, 278, 308, 310, ^16. 
qx>ntaneous descr^ition, 106, 121, 

i24f., 125. 
stability of association, 167. 
stability of Ideational type, 200, 225. 
stages m learning, 251, 296, 3i4f. 
stages In observation, 510., 122. 
subjective and objective types, 13 2f. 
subjective assurance, 99f. 
suggestive questioning, 106, 136. 
superior excellence of logical memory, 

39f., 143, 222, 29of. 
surrogate imagery, 192, 193. 
symbolic Ima^iy, Z92f. 
synthetic activity of memory, 9, 

3off., 292. 

Teilmeihode, See Part-procedure, 
^tempo of learning, 145, 172, 259) 

26lff., 272f. 

temporal factors of association, 16. 
temporary retention, 4off., 45. 
testimony, 35, 106-138, 202. 
training In observation, 68ff., 73!., 
100, 103, 125, i27ff., 186. 
Mraining of memcny, sf ., loi, 186, 35off.« 
training of type, i83ff., i97f., 225ff., 

336. 
transfer of memorial training, 7,352ff. 
transformations of ideas, lo-i 2. 
Trefermethode^ See Method of paired * 

associates, 
type, and mode of presentation, 226, 

228f. 

t3rpes of association, 201. {Su also 

Mnemonic type.) 
types of attention, 279ff., 295, 339, 

343- 
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3 of observation, sjff., 6of., loi 
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aio, 113, 334. 
imagery, iSg, iQof., 305, aoj, 
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verbal thinking, Stt Verbal ideation, 
view-points of observalicsi, sif., 

65f-. los, "if., "3, "6, 134. 
visual imagery, 96, 98, 99, 1S3, iSj, 

IM. IQS. >97. 303. «H, »7, 314, 

»i9,224fi-, 33o,»33- 
visual ^>e, iSiff., 191. I95I-) I9T> 

300, 303, 313, 3igf., 331, 330, 
369, 37it.,3io. 

vocalizatiDn, i54f., 161, 917, 3 18, 

336. *3S. sejff., 38s, 310, 373. 
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A VALUABLE BOOK FOR TEACHERS 

Principles of Educational Practice 

By Paul Klapper, Ph.D., Department of Edo- 
cation, College of the City of New York. 8vo^ 
Cloth, $1.75. 

Tliis book studies the basic prindples tiiideii)^iig sound and p miw t> 
rfve pedagogy. In its scope and oiganization it aims to give (i) a com* 
piehenaive and systematic analysis of the principles of educatioa, (a) 
the modem trend and interpretation of educational thought, (3) a miMi 
tion from pxire psychology to methods of teaching and diadpUne, aad 
(4) practical applications of educational theory to the pibblcms that 
oanfroDt the teacher in the course of daily routine. Every piaclical 
pedagogical solution that b offered has actually stood the last of 
loom demonstration. 

Hie book opens with a study of the functkm of edocatfao and a 
tXBSt of the modem social concq[>tion with those aims which have hmm 
guiding ideals in previous educational systems. Part II deals with thg 
physiological aspects of education. Part III is taken up with the prob- 
lem of aodaliang the chfld through the curriculum and the school dlsd- 
pfine. The last part of the book, Part IV, llie Mental Aspect of Edn- 
eation, is developed under the foDowing actions: Seeiien A. The 
Instinctive Aspect of Mind. Mind and its devdopment throui^ self- 
ezpression. Self-activity. Instinrta. SeCHon B, Intellectual Aspect 
of Mind. The functions of Intellect, Perception, Apperception, Memoiyy 
Imagination, Thought Activities. The Doctrine of Formal DiscipttM 
and its influence upon educational endeavor. S^OUm C. Emodooal 
Aspect of Mind. SeOionD. VoBtkMial Aspect of Mind. StudyofwiO, 
kinds of volitional action, habit vs. deliberative consdousnesa. The 
Education of the WOL Educatkn and Social Reqxmsibility, the prob- 
lems of ethical faistruction, and the soda! functions of the SdKioL 

In order to increase the usefulness of the book toteadiers of adiiciUiM 
there b added a classified bibliography for systematic, intensive nfor* 
ence reading and a list of suggested problems suitable for advanced woik. 
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Youth— Its Education, Reg^en, and Hy- 
giene. 

By G. Stanley Hall, Ph.D., LL.D., President oi Clark 
University and Professor of P^chology kad Pedagogy, i amo. 
Cloth, ^1-50 net. 

This book embodies, in briefer form, the essentials of Dr. 
Hall's ''Adolescence/' so generally known as the great work 
on the P&ychology of Youth. The author's object in prepar- 
ing the smaller work has been to bring these essentials within 
easy reach of normal schools, reading circles, parents, teach- 
ers, and pupils of advanced grades. The original text is fol- 
lowed in so &r as it is of immediate practical value to the 
teacher, and on every page may be found suggestions and solu- 
tions directly applicable to the class room. The book is 
simple, practical, and inspiring. 

Dr. Coulter, of the University of Chicago, says of it : ** It 
deals with a fundamental subject about which there is wide- 
spread ignorance. It bristles with information and suggestion 
by one most competent to give them. Its place is in the 
hands of parents and teachers who really want to know some- 
thing of the children under their care. ... 

*'It will develop initiative in the teacher, who will begin to 
individualize the pupils and adapt methods to needs. Teach- 
ers usually read persistently about w/iat they are to teach, and 
this is exceedingly important ; but back of this lies the far 
more important problem of the person they are to teach. It 
is this information, that must underlie every operation of a 
successful teacher, that Professor Hall presents." 
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